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During the field activities as new data are generated, they will be compiled, evaluated and

compared to the existing data. During the field activities, the data will be discussed with the

agencies (EPA, DTSC, and RWQCB) to help identify data gaps and determine which gaps, if

any, need to be fiUed. If required, additional wells may be installed and other data may be

obtained as required during the latter stages of the RI.

_ A draft report will be produced to present the analytical data, data evaluations, and conclusions

from the RI for OU-1. The general outline for the draft OU-I RI report is presented in
Table 6-3.

6.1.30U-I Groundwater Baseline Risk Assessment

Objectives for the investigation of OU-1 for the Baseline Risk Assessment (BRA) include

identification of potential chemicals of concern (COCs), potential source areas and release

mechanisms, receptor exposure pathways, and additional data requirements. Each of these OU-1

risk-assessment parameters have gone through a preliminary evaluation, the results of which axe

briefly summarized below. Further evaluation of these parameters will be performed during
BRA.

Potential Chemicals of Concern

Based on existing information, VOCs were likely released to groundwater during past YPL

disposal practices. These disposal practices apparently included disposing of spent solvent into
j....

on-site seepage pits. The primary contaminants that have been previously detected in the

groundwater at JPL include the following:

• Carbon tetrachloride

_ * Trichloroethene (TCE)

• 1,l-Dichloroethene

.... • Tetrachloroethene (PCE)

These VOCs comprise a partial list of constituents of interest for OU-1.

Potential Source Areas and Release Mechanisms
,= ,

Potential sources of groundwater contamination include past waste-disposal pits and currently

contaminated subsurface soils. Infiltration of precipitation through soil may cause contaminants

in subsurface soils to migrate toward and leach into groundwater. Since groundwater underlying
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TABLE 6-3

OUTLINE OF OU-1 _FJIAL INVESTIGATION REPORT

1. Introduction
1.1 Purpose of Report

.... 1.2 Site Background
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1.2.3 Previous Investigations

1.3 Report Organization
2. On-site GroundwaterInvestigation

_ 2.1 Installation of Wells
2.2 GroundwaterSampling Procedures

3. Physical Setting
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3.2 Meteorology
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..... 3.4 Hydrogeology
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3.4.2 GroundwaterFlow System

4. Nature and Extent of Contamination
4.1 GroundwaterQualityAnalyses
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5.1 ContaminantMigration

5.1.1 ConceptualModel
6. Baseline Risk Assessment

6.1 Human Health Evaluation
6.1.1 Exposure Assessment
6.1.2 Toxicity Assessment
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6.2 Environmental Evaluation
7. Summary and Conclusions

7.1 Summary
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7.2 Conclusions
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7.2.2 Recommended Remedial Action Objectives
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the site is not broughtto the surface, significant releases to other media are not likely under
currentconditions.

Human Receptors and Exposure Pathways

The groundwater underlying the site is not currently being used. Therefore, no human

,_ population is expected to be exposed to the OU-1groundwater. Futureuse of this groundwater

is possible and will, therefore, be consideredin the BRA. Note that this groundwateris being

._ utiliTP.Xlin OU-3. This will be discussed in Section 6.3 on OU-3 off-site groundwater.

Ecological Receptors and Exposure Pathways

The groundwatertablehas beenmeasuredbetween approximately 50 and240 feet below ground

.,, surface at various locations across the YPLsite depending on the topography. Accordingly,
because of relatively significant groundwater depth, ecological receptors are not currently
expected to come in contact with groundwaterunderlying the site. Furtherecological receptor

evaluationis planned for this phase of the RI.

" Summary of Additional Data Requirements

The following additional data is needed to support the health risk assessment:

• Determine ff OU-1groundwaterwill be used for process water or any otherpurpose.

• Underlying groundwatershouldbe characterizedto determine the natureand extent
of contamination.

..... • Contaminant transport patterns in groundwatershouldbe investigated.

,, 6.2 OPERABLE UNIT 2 RI FOR SOURCE CHARACTERIZATION

The RI for OperableUnit-2 representsthe effort to identify, confmn, and verify the locationand
' extent of vadose-zone soils (soils between the ground surface and the top of the groundwater

table) impacted by wastes generated at JPL both north and south of the JPL Thrust Fault.
..... Identificationof known or suspectedareas of soil contaminationthrough document research and

field exploration were major efforts during the pre-RI activities.

The OU-2 RI will continue to verify the extent of waste impact both north and south of the JPL
ThrustFault at known areas and confmn suspected areasof waste impacted soil. This effort will

support the OU-I RI as the impacted vadose-zonesoil is believed to be the sourceof groundwater

contamination. A source-characterizationinvestigation will continue to be developed according
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to the EPA DQO process using a stagedapproachto meet the goals of the RI/FSprogram. The

following sections on the OU-2 RI program components will discuss data quality objectives

(DQO Stages 1 and 2), site characterization,risk assessment, andsampling strategies (DQO
Stage 3).

6.2.1 Data QualityObjectivesfor OU-2

Data developed for the on-site source characterization,or OU-2, will be used for furtherrisk
assessment, site characterization,and supportfor evaluationof remedi:_!alternatives anddesign.

The primary data requirementsfor the source characterizationinvolves further defining the
horizontal and vertical extent of known and suspected sources of contaminants in the vadose

.... zone. A numberof surficial changeshave taken place over the years at YPLinvolving building
constructionand demolition, erosion and excavation. It suspected that some of these changes

, have occurred in areas that may have been used for waste disposal. Therefore, for the RI, a

variety of samplingmethods will be used to fully characterizeknown and suspected contaminant

sources, such as soil vapor surveys, soil borings, and soil vapor monitoring. Discussions of

previous source characterizationactivities and results arepresented in Section 5.0.

.... EPA Level IV data procedures will be used when sampling for COCs. To facilitate the RUFS

process, these data will be reported using EPA Level HI documentation. The sampling, data

.... handling, and laboratory sample control procedures are described in more detail in the OU-2
FSAP and the JPL RI/FS QAPP. During the OU-2 field sampling activities, 100 percent of the

, samples collected and analyzed will be transmitted to the laboratory with instructions to deliver
EPA Level IV data for those samples.

.... Collection and evaluation of source-characterization data will be subject to the RI/FS DQO

process where the overall objectives in completing the OU-2 RI are an iterative process. This

.... means that as field activities proceed and background and laboratory data are evaluated, the

specific targets of the RI program will be re,assessedand adjusted until data gaps are fdled and

a complete RI is accomplished.

DQO Stage 1 activities previously undertaken included interviews with former and current

.... employees and search of microfiche files for drawings related to any structure or activities that

might indicate source areas. These preliminary activities were discussed during scoping

.... meetings with the regulatory agencies and NASA. During the pre-RI field explorations, a

shallow soil-vapor survey and a soil-boring program were conducted at selected locations, and

some of the soil-vapor samples had VOC presence (see Table 5-21, Section 5.2.1).
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In orderto successfully completethe OU-2 RI, these field activities will be resumedso thatthe
extent of the contaminantsourcesand impacton the vadose zone will be known. COCs in the

impactedareasof thevadose zone present a potential threatto humanhealthand the environment

at the surface and in the subsurface duringexcavations and upon entry to the groundwater

system.

The need exists to further identify sources of soil contamination and chemicals that have

impacted the soil and groundwater. Hot spots that are identified will undergo further
investigation and sampling. Prior field activities have focused on only a few specified source
locations. The need remains for confmnation of other suspected source areas.

Soil-vapor wells will be constructed in previously sampled soil borings at select hot spots to

facilitate long-term monitoring. Long-term monitoringwill aid assessmentsof continuedCOC
....... trouble areas, indicate migration or degradation rates, and eventually support the FS and

RemedialAction Plan (RAP). In addition, soil borings shall be drilled and sampledat identified

, accessible locations, and the samples analyzed for COCs.

Additional data will be collected on vertical extent of vadose-zone contamination and probable

vertical pathways. Solubility-coefficient data and soil properties will be needed to understand
vertical migration and estimate impacts from vadose contaminationon the groundwatersystem.

Several knownformer seepagepits havebeen determinedto lie along or just within the footprint

of newly constructed buildings. The foundation and construction drawings for these new
structureshave been reviewed to ascertain whether or not soil borings can be drilled at these

locations. Where seepage-pit locationsare inaccessible for soil-borings, the seepage-pitlocations

will be assessed by the placement of nearby soil vapor sampling probes and downgradient
groundwatermonitoring wells.

A summary of data requirements for further potential source identification and source
..... characterizationare the following:

• Soil-vapor data from known and suspected source areas.

• Soil sample analysis data distributedhorizontally and vertically from known and
suspected source areas and hot spots.

• Soil-vapor data from vapor wells in known source areas and hot spots.

• When necessary, continue to research other categories of constructiondrawings in
the microfiche fries (e.g., demolitionplans, buried utilities, grading plans, etc.).
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• Examine "hard-copy" drawing flies for available data (where microfiche are not
available) on sewer system installations, storm drains, foundation, and grading plans
for newer buildings constructed at former building sites.

...... 6.2.2 Contaminant-Source Characterization

The proposed RI activities for the contaminant-source characterization at JPL are summarized

in this section. Discussions addressing the proposed field activities, sample analyses, and the

report format are presented here. Complete details concerning the investigation will be included

•.... in the FSAP prepared for OU-2.

,_- The contaminant-source component of the RI focuses on defining the location and the extent to

which each location may have or is presently contributing to the contaminants detected in the

..... groundwater. Because of surficial changes, such as building demolition and construction,

erosion, excavation, etc., in areas on YPL where waste disposal may have occurred in the past,

and uncertainties about precise disposal locations, a number of sampling methods will be

necessary to achieve the program goals.

.... The program to identify and characterize each potential contaminant source area will begin with

a shallow soil-vapor survey. Initially, soil-vapor samples will be collected at proposed locations

shown in Figure 6-1. A mobile soil vapor sampling van will be used to collect one soil-vapor

sample at each location from a depth of 20 feet, or shallower if refusal occurs. Attempts will

be made to locate the mobile sampling van as close to the potential source location as possible.

.... If the potential source location cannot be accessed by the mobile sampling van, then the soil

vapor sampling probe will be driven into the subsurface soil manually with a sliding hammer-

...... drive apparatus or by using either a pneumatically or hydraulically driven jack hammer. In

some instances, holes will be drilled through concrete flooring to allow soil-vapor sampling.

In all cases, soil-vapor samples will be obtained as close as possible to the identified potential

source location. Because of inaccuracies inherent with transferring dimensions from microfiche

enlargements at differing scales, the potential source location plotted on recent facility maps are

believed to have a margin of error ranging from +5 to + 10 feet. The locations for the seepage

pits will be marked in the field by measuring from established reference points on the site.

The soil vapor samples will be analyzed for VOCs using EPA Methods 8010/8020. The

..... sampling and analyses procedures will follow those outlined in the RWQCB's requirements for

active soil gas investigations. Locations where I milligram per liter (rag/l) total volatile organic

compounds or greater are detected will be further investigated with at least one additional round

of shallow soil-vapor sampling.
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The second round of sampling will consist of additional soft-vapor samples collected from a

minimum of three locations approximately 10 to 20 feet from the initial location forming a
triangle centered over the original location. This second round of soil-vapor sampling will

proceed only after undergroundutilities are located and surfaceobstructionsare identified. The
"" final locations of the additional soil-vapor samples may be greatly influenced by surrounding

buildings and undergroundutilities.

Data from potential source areas where additional soil-vapor samples are collected will be

evaluatedto determine ff the elevated VOC contaminantlocationsareadequatelylocated for the

installation of soil vapor monitoringwells. If a VOC contaminant source location is suspected

to be present, but is still not adequately located after the first round of additional soil-vapor
.... sampling, another round of shallow soil-vapor samples will be collected.

...... Soil-vapor monitoringwells will be installed to 100 feet below grade or less, dependingon the

depth to the groundwatertable, at locations where elevated VOCs were identified. It is

, _ anticipated that a cluster of small diameter casings will be installed with individual screen
sections located approximately every 20 feet down to 100 feet. The final number and depths of

soil vapor samplingdevices installed in each monitoring well will be dependenton soil staining,
odors, stratigaphy of the soil column, and instrument readings of VOC concentrations
encounteredduringdrilling. Soil-vapor samplesfrom each screened interval will be collected

_ and analyzed for VOCs (EPA Methods 8010/8020) soon after the wells are installed and on a

pre-approved schedule thereafter for one year to evaluate potential source areas which may
.... impact groundwater, determine variation and extent of soil contaminants, establish the vapor

distributionto be used in the potential design of vapor-extraction system (VES) and to aid in

determining the potential efficiency and design for any cleanup actions, including VES.

To evaluate non-volatile contaminants of concern in the soil at JPL, soil samples will be

.... collected at each accessible potential contaminant-sourceareaand analyzed for Title 26 metals

with hexavalent chromium (plus strontium), cyanide, nitrate, SVOCs, and TPH. Soil samples

..... will also be analyzed for VOCs ff collected from potential source locations where soil-vapor

samples have indicated their presence. The soil borings will be drilled and sampled to an
approximate depth of 50 to 100 feet below grade with a percussion hammerdrill rig using a
dual-wall drive pipe and reverse-air circulation. Soil samples will be collected for laboratory

analysis at 10-foot intervals beghming at a depth of 10 feet. The final sampled intervals of each

.... boring may be altered depending on field observations and instrument measurements. Soil

samples will be collected with a split-slxmn sampler following procedures outlined in the FSAP
, for OU-2.
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Lithologic descriptions of the soil cuttings and soil samples will be made using the Unified Soil

, Classification System and recorded on field boring log forms. After all of the samples have

been collected from a particular boring, that boring will be backfilled with bentonite chips to the

ground surface and abandoned. All potentially contaminated materials generated during the field

investigation, including soil cuttings, will be collected and stored. During drilling activities, the

soil cuttings will be placed and stored in roll-off bins. The analytical results from the soft

samples collected will be used to determine the proper method of disposal pursuant to applicable

EPA guidance on investigation-derived wastes (EPA, 1991 and 1992a). Should analyses show

the soil cuttings are haTardous, disposal at an approved, licensed off-site facility will be

arranged.

Equipment decontamination procedures for all subsurface soil drilling and sampling equipment,

and sample labeling, packaging, and chain-of-custody procedures are presented in the FSAP

.... prepared for OU-2.

.... A field quality assurance (QA) program will also be enacted to evaluate the precision of the

laboratory analyses, the effectiveness of decontaminating the sampling equipment, and sample

handling procedures. Collection of duplicate samples and equipment blanks will be includedin

this program (see OU-2 FSAP).

J After the field activities are completed, all data will be compiled and evaluated. Concentrations

of contaminants in the subsurface soils will be summarized, delineated and illustrated. Potential

on-site VOC sources will be evaluated for their contribution to those compounds identified in

the groundwater. Correlations will be made between constituents in the groundwater and

.... potential sources. Impacts, or the potential for impacts, to the aquifer will be evaluated. Data

evaluation may identify new data gaps and reveal whether sufficient information and

understanding of the site conditions have been obtained to complete the Risk Assessment (RA)

and Feasibility Study (FS). Additional site-characterization data may be needed before the RI

is completed.

A draft report will be produced to present the analytical data, data evaluations, and conclusions

,_ from the RI for OU-2. The general outline for the draft OU-2 RI report is presented in
Table 6-4.

6.2.30U-2 Source Areas Baseline Risk Assessment

Objectives for the investigation of OU-2 for the BRA include identification of potential COCs,

potential source areas and release mechanisms, receptor exposure pathways, and additional data
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TABLE 6-4

OUTLINE OF OU-2 REMEDIAL INVESTIGATION REPORT

Executive Summary
1. Introduction

1.1 Purpose of Report
1.2 Site Background

1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations

1.3 Report Organization
2. Contaminant Source Investigation

2.1 Soil Gas Investigation
2.2 Drilling and Soil Sampling

3. Physical Setting
3.1 Surface Features

• 3.2 Soils
4. Nature and Extent of Contamination

4.1 Sources
4.1.1 Waste Characteristics
4.1.2 Evidence of Release

4.1.3 Exposure Potential
4.2 Soils and Vadose Zone

5. Contaminant Fate and Transport
5.1 Contaminant Migration

6. Baseline Risk Assessment
6.1 Human Health Evaluation

.... 6.1.1 ExposureAssessment
6.1.2 Toxicity Assessment
6.1.3 Risk Characterization

' 6.2 Environmental Evaluation

7. Summary and Conclusions

. 7.1 Summary
7.1.1 Nature and Extent of Contamination

7.1.2 Fate and Transport
7.1.3 Risk Assessment

7.2 Conclusions
7.2.1 Data Limitations and Recommendations for Further Work

' 7.2.2 Recommended Remedial Action Objectives
8. References
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requirements. Each of these OU-2 risk assessment parameters are briefly summarized in the

following subsections.

Potential Chemicals of Concern

Since several VOCs have been detected in groundwater which flows under YPLand these VOCs

._ may originate from _PL, some of the site's subsurface soil may demonstrate similar

contamination when investigated during the RI/FS. Trihalomethanes detected in OU-1

groundwater are not expected to be found in subsurface soils (Ebasco, 1991). Contaminants that

may be detected in subsurface soil for OU-2 include the following:

.... • Carbon tetrachloride

• Trichloroethene (TCE)

• 1,1-Dichloroethene

• Tetrachloroethene (PCE)

, J • Toluene

• Xylenes

• Metals

Potential Source Areas and Release Mechanisms

The various waste-disposal areas identified in Section 5.0 of this work plan axe possible sources

_ of contamination. Potentially contaminated subsurface soils could release contaminants to

groundwater through leaching. Although current data is not sufficient to evaluate this

.... mechanism, subsurface soil leaching to groundwater appears to be the most likely and potentially

significant release mechanism for on-site soil.

t

Three other owsite soil contaminant release mechanisms have been identified, but are not likely

to be significant. Release mechanisms for surface soils include wind erosion, surface-water

..... runoff, and volatiliTation. However, only VOC vapors (see Table 5-21, Section 5.2.1) and low

levels of metals have been detected, to date, in soils. Since the area is highly developed and

.... very little exposed surface soil exists on-site, these release mechanisms are not likely to be

important. In addition, since the waste pits have been inactive since the 1960s, no VOCs are

expected to be detected in on-site surface soils. If subsurface soil is excavated, then VOCs and

contaminated particulate soil could be released to the air.

.t
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Human Receptors and Exposure Pathways

Human receptors include on-site workers and residents and workers in the vicinity of the site.

Exposure pathways to surface soils and potentially exposed subsurface soils include the

.following:

• Inhalation of volatilized contaminants.

• Dermal contact and soil ingestion and inhalation of airborne metal-contaminated
.... particulate soft.

• Ingestion dermal contact, inhalation of VOCs in groundwater leached from soil.

Human receptors include on-site workers, and off-site adult and child residents. Potential

receptors, COCs, and current and future pathways are summarized in Table 6-5.

Ecological Receptors and Exposure Pathways

As stated previously, an ecological site survey will be performed in the RFFS to determine the

requirements for the detailed ecological assessment. A preliminary survey of the ecological

receptors and exposure pathways has been performed, the results of which axe described below.

• _ At present, the site is partly restricted by a fence to inhibit entry by ecological receptors in

higher trophic levels (i.e., larger mammals and reptiles). Although other receptors such as

..... birds, smaller mammals and soil invertebrates may have access to the site.

If the site undergoes excavation in preparation of the proposed DGDMUP (refer to Section

4.1.5), both on- and off-site ecological receptors could be affected by exposed contaminated

soils. Vegetative and animal receptors inhabiting the Devil's Gate Reservoir area could be

..... affected by runoff, wind erosion, and volatilization of soil contaminants from soils excavated at
the site.

Low levels of metals and total petroleum hydrocarbons were detected in sediment samples taken

from the Arroyo Seco stream channel located northeast of the site (see Table 5-10,

Section 5.1.9). Although concentrations are low, the ecological risk to sediment biota will be

considered (at least qualitatively) in this assessment. Risk to these receptors may increase if on-

..... site subsurface soil is excavated in the future, since exposed contaminated soil could be carried

in the runoff into the stream. Detail regarding threatened or endangered species potentially

.... located in the vicinity of the site is discussed in section 4.1.5.

The other additional data requirements for the risk assessment include:
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TABLE 6-5

OU-2 HUMAN RECEPTOR AND EXPOSURE PATHWAYS
ON-SITE SOURCE AREAS

Receptor Media Current Pathway/COCs Future Pathway/COCs

On-site

Worker SurfaceSoil Inhalation/VOCs& Metals Sameas current
DermalContact/VOCs& Metals

IncidentalIngestion/VOCs& Metals

Subsm'faceSoll None (Excavation)
Inhalation/VOC& Metals
Dermal Contact/VOCs& Metals
IncidentalIngestion/VOCs & Metals
Ingestion of crops contaminatedwith
particulatesoil/metals

Off-Site

Resident SubsurfaceSoil Inhalation/VOCs& Metals Sameas current
Adult & Child Dermal Contact/VOCs& Metals

Incidental Ingestion/VOC's & Metals
Ingestion of crops with contaminatedparticulate
soils/metals

SubsurfaceSoil None (Excavation)
lnhalation/VOC & Metals
DermalContact/VOCs&Metals

Incidental Ingestion/VOCs & Metals
Ingestion of crops contaminatedwith
particulatesoil/metals

Ecological Receptors SurfaceSoil None (Excavation)
Soil/Vegetation Ingestion/VOC.s& Metals
Dermal Contact/VOCs& Metals
lnhalation/VOCs & Metals

StreamSediment Soils & Vegetation Ingestion/Metals Same as current
DermalContact/Metals

ED1011I_EI0510_SECT-6.TBL



1. Determine the significance of metal concentrationsin soils and sediments. For
comparative purposes, background soil and sediment concentrations will be
determined during the RI/FS by collecting and analyzing samples from an
undisturbedlocation at the YPLsite. If a sufficientnumberis available, conventional
statisticalprocedures (t-test) may be used to compare site soil concentrations to
backgroundsamples. In the absence of sufficient data, the criteria used to judge
whether the concentrationsare elevated relative to the backgroundconcentrations,

..... will be ff the mean site soil concentrationsexceed the mean backgroundby a factor
of two, or if the maximum site soil concentrationsexceeds the mean background
concentrationby a factor of five.

.... 2, Subsurface soil will be characterizedto determine the nature and extent of VOC
contamination.

...... 3. The VOC migration patterns from subsurface soil to groundwater will be
investigated and modeled.

6.3 OPERABLE UNIT 3 RI FOR OFF-SITE GROUNDWATER

OperableUnit 3 includes the groundwaterof the Monk Hill Subbasinthat lies directly beyond
OU-1. During the scoping meetings for DQO Stage 1, this area was identified as the operable

unit with the least amount of characterizationconducted. Although off-site, OU-3 contains
...... potential conduits to the humanpopulationfor migratingcontaminants. These conduits include

the nearbymunicipalproductionwells.

The OU-3 RI will focus on groundwaterquality issues only related to JPL releases and also on

an understandingof the hydrogeologicboundariesand groundwaterflow. Development of the
OU-3 RI will supportand drawon activities and results from the other operable units. The EPA

DQO process of an iterative or staged approach will be adheredto complete this RI section of
.... the entire RI/FS process. The following subsections include discussions on data quality

objectives (DQO Stages 1 and 2), site characterization,risk assessment, and samplingstrategies
.... (DQO Stage 3) that will be taken to complete the OU-3 RI.

6.3.1 Data QualityObjectivesfor OU-3

The primary requirements for the off-site groundwater RI involve water quality and

..... groundwater-flow characteristics. Data developed for the OU-3 investigation will be used for
characterization, risk assessment, screening and evaluation of remedial alternatives, and remedial

..... design. The data development will support the overall RI DQO process by complementing and

combining with the results and decisions made for OU-1 and OU-2 to attain a complete RI/FS

and lead on to remedial action. The overall objective of this RI will be to further identify the

horizontal and vertical extent of contaminants in the groundwater which are the result of releases
at JPL and assess related risks.
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Sampling for constituents of interest during the RI for OU-3 will follow EPA Level IV data

procedures. Sampling and water, quality data acquisition procedures are discussed in detail in

the OU-3 FSAP and the JPL RUFS QAPP. Data from the initial round of sampling in the RI,

and 10 percent of all data subsequently generated, will be evaluated using EPA guidelines as a

check on laboratory performance.

Collection and evaluation of water-quality data for OU-3 win be conducted using the RUFS

DQO process. This is an iterative process where data acquired during drilling and construction

..... of new wells and data from monitoring programs win be reassessed throughout the program to

ensure that the overall and specific objectives and data gaps are idled. Using the iterative DQO

process will allow characterization of the OU-3 to support OU-1 and OU-2 RIs and to help

accomplish the goals and schedule of the RUFS and remedial action programs.

...... Because of the dynamic groundwater system around the municipal production wells, it will be

important to monitor both water levels and water quality routinely throughout the RI from

..... existing and new monitoring wells to determine if changes in water quality occur with time or

with pumping of water production wells.

Water-level data from routine measurements in existing and proposed monitoring wells is

required to determine the direction of groundwater flow, the effects of pumping from nearby

.... production wells, and the effects of artificial and natural recharge. The water-level data

collected using DQO Level I will be used to construct a series of water-level maps when possible

, in conjunction with OU-1 depicting the change in water-table configuration created by the

pumping wells and precipitation events with time. Understanding the changes to the

groundwater configuration overtime will aid determination of the location of hydrologic

boundaries and their impact to contaminant transport.

' Hydraulic-conductivity data will be used to estimate the rate and volume of groundwater flow

and contaminant migration rates at the JPL site. Hydraulic conductivities may vary by more

. than two or three orders of magnitude in non-stratified sediments because of the heterogeneity

of the materials. Therefore, delineation of changes in hydraulic conductivity have a direct

bearing on solute transport. Additionally, hydraulic conductivity will be a driving factor in

numerical modeling efforts to simulate groundwater flow and the effects of pumping. To check

the feasibility of different types of remediation, should it become necessary, or to design a

pumping system, estimates of the amount of groundwater which would have to be managed are

required.
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To fully understand the dynamics of the groundwater-flow system and the amount of
• groundwaterwhich would have to be managedin a remedial-actionsystem, the geometry of the

aquifer and a subregional water budget need to be further defined. Knowledge of aquifer
geometry will be refmed by the proposed drilling. A waterbudget needs to be developed that

encompassesrecharge calculated from precipitationless evapotranspirationand runoff losses,
and from groundwatersources and sinks, such as the spreadinggroundsand pumping centers.

,, J

The historic pumping rates and any water level measurementsfrom the local production wells

will be reviewed to aid in determining the potential aquifer drawdown due to long-term

pumping. Future plans and schedulesfor pumpingof the productionwells need to be reviewed

and incorporated into the verification of a groundwaterflow model. Both historic and potential
recharge from the Arroyo Seco Canyon and Arroyo Seco spreading grounds will have to be

estimated and evaluated as part of a systems approach. Prior to development of this plan,
.... NASA initiated an evaluation of the available relevant groundwaterflow and solute transport

model codes that would aid in the RUFS and RD effort. This evaluation (Ebasco, 1992) resulted

,.. in the selection of the MODFLOW codes and the companionsolute transport code RAND3D.

These were selected for use on this project for flow studies, well capturezone evaluationsand

optimiTationsimulations. Computermodeling will aid in the evaluationof the potential impacts
of DGDMUP and the screened remedial alternativesbeing assessed. The DGDMUP has the

potential to dramaticallyimpact the configuration of the groundwatertable that surroundsthe
YPL. As the DGDMUP takes shapeit may be necessaryto model these potential impacts prior
to selection of the fmal remedial alternativesand will be needed during the RD phase.

Datarequirements for the groundwaterinvestigation include the following:

• Water-quality samplesfrom existing monitoring wells, analyzed by a state-certified
laboratory accordingto EPA guidelines;

* Water-qualitysamples collected after installation of proposed monitoring wells;

• Historic water-level and quality data from nearbyproduction wells;

.... * Water-level data from existing and proposed monitoring wells, measured to the
nearest 0.01 ft;

• Aquifer coefficients of hydraulic conductivity and storativity from deep MP wells,
from previously conducted tests of production wells, and from an aquifer test, if
additional data is required;

.... • Historic and future pumping rates from local production wells;

• Historic climatological data on precipitation;

* Sub-regional streamflow and runoff data; and

• Physical soil properties of aquifer material.
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6.3.2 Off-Site Groundwater Characterization

Presented in this section is a summary of the proposed Remedial Investigation (RI) activities for

the off-site groundwater characterization at JPL. Discussions addressing the proposed field

activities, sample analyses, data evaluation, and the RI report format are presented here.

Complete details concerning the investigation are included in the FSAP prepared for OU-3.

The off-site groundwater component of the RI focuses on determining where contaminants may

occur, the vertical and horizontal extent of contaminants, and the configuration of the water

table. Five new well locations are proposed based on information from previous investigations,

including groundwater, site hydrogeology, and history of pumping practices. The locations of

.... proposed wells are presented in Figure 6-12. The five proposed well locations have been

selected to enhance understanding of areas where specific information is lacking.

The rationale for selecting each proposed new off-site monitoring well location was primarily

based on specific goals of the RI. Below is a summary of the rationale for the location of each
new well.

• Well MW- 17, a proposed deep multi-port monitoring well (see OU-3 FSAP), will
be located midway between the municipal supply wells on Pasadena and Lincoln
Avenues. It will be located 700 feet east of the Arroyo Seco Spreading Grounds and

...... OU-1/OU-3 boundary and 2,200 feet southeast of JPL (Figure 6-12). When
completed, MW-17, will be used to monitor contaminant movement downgradient

.... from the J'PL site. As a deep multi-port completion, the well will also provide
information on the vertical contaminant distribution. MW-17 will be a control point
for potentiometric-surface surveys which will be used to define the dynamic

..... groundwater system in the vicinity of the municipal supply wells.

• Well'MW-18, a proposed deep multi-port monitoring well (see OU-3 FSAP) will be
located 500 feet east of the OU-1/OU-3 boundary and 1,300 feet east of the JPL

..... (Figure 6-12). When completed, MW-18, will be used to monitor contaminant
movement downgradient from the JPL site if groundwater flow places the well in
this position. As a deep multi-port completion, the well will also provide
information on the vertical contaminant distribution. MW-18 will also be a control

point for potentiometric-surface surveys which will be used to define the dynamic
groundwater system in the vicinity of municipal supply wells and the Arroyo Seco
Spreading Grounds.

• Well MW-19, a proposed deep multi-port monitoring well (see OU-3 FSAP) will be
.... located 4,000 feet southeast of JPL, west of the Devils Gate Reservoir and 600 feet

due south of Five Acres School (Figure 6-12). When completed, MW-19 will
evaluate contaminant migration toward the Los Flores Water Company wells and

• will be a downgradient monitor for the JPL site. As a deep multi-port completion
the well will also provide information on the vertical contaminant distribution. Well
MW-19, will also be a control point for potentiometric-surface surveys which will
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be used to define the dynamicgroundwatersystem between the City of Pasadenaand
Los Flores Water Company municipalproductionwells.

• Well MW-20, a proposed deep multi-port monitoring well (see OU-3 FSAP) will be
located 3,000 feet from the Arroyo Seco SpreadingGroundseast on Ventura Street
and southeast of the FranklinSchool. When completed, MW-20, will be used to
monitor contaminantmovement downgradientfrom the YPLsite. As a deep multi-
port completion, the well will also provide informationon the vertical contaminant

..... distribution. MW-20 will also be a controlpoint for potentiometric-surfacesurveys
which will be used to def'me the dynamic groundwatersystem in the vicinity of

.... municipalwell centers.

• Well MW-21, a proposeddeepmulti-port monitoringwell (see OU-3 FSAP) will be
locatednorth of the La CanadaHigh Schooland 2,000 feet southwestof H'L. When

..... completed, Well MW-21, will be used to evaluate groundwaterflow into the study
areafrom the La Canada/Flintridgeareaand to provide information on the southern
boundaryof the groundwatersystem. As a deepmulti-port completion, the well will
also provide information on vertical differences in waterquality. MW-21 will also
be a control point for potentiometric-surfacesurveys.

/

Groundwatersamples will be collected from all off-site MP monitoring wells during the dry
season and wet season of the year pursuant to the restraints of the RI schedule. Groundwater

..... sampleswill be analyzed for volatile and semi-volatileorganiccompounds,Title 26 metals with
hexavalentchromium(plus strontium),cyanide, and majorcations and majoranions (Table6-2).
Title 26 metals with hexavalent chromium (plus strontium)and cyanide will be analyzed until

it is determined that these constituents are not present in the groundwaterover their respective

MCLs. The agencies fEPA, RWQCB, and DTSC) will be involved in the decision to stop
collecting samples at various wells. The majoranion and cation data obtained during periodic

groundwater sampling events, coupled with hydrologic observations, will potentially be useful

for (1) interpreting groundwater flow patterns and contaminant migration, (2) evaluating the

possible effect of surface-water runoff on groundwater quality, (3) evaluating the effect of

_ inorganic constituents on the performance of potential remediation equipment. Samples of soil

cuttings will also be collected as part of the installation of the proposed new groundwater wells

for evaluating cuttings-disposal options only pursuant to applicable EPA guidance on the disposal

of investigation-derived wastes (EPA, 1991 and 1992a) (see FSAP for OU-3). Should analyses

show the soil cuttings are hazardous, disposal at an approved, licensed off-site facility will be

arranged.

.... Reports of analytical results from groundwater samples for constituents of interest including

volatile and semi-volatile organic compounds, Title 26 metals with hexavalent chromium (plus

strontium), and cyanide will include EPA Level IV data packages. Reports of analytical results

from the laboratory for general water chemistry analyses (major anions and cations) will be

evaluated for data quality and presented with EPA Level HI data packages. All data obtained
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during the initial RI sampling event, and 10 percent of all samples subsequently collected, will

be validated using EPA guidelines as a check on laboratory performance.

A field quality assurance (QA) sampling program will also be enacted to evaluate the precision

of the laboratory analyses, the effectiveness of decontaminating the sampling equipment, and

sample-handling and bottle-preparation procedures. Collection of duplicate samples, equipment

blanks, field blanks, and trip blanks will be included in this program (see OU-3 FSAP). The

proposed analyses to be used on field QA samples are summarized in Table 6-2.

Water-level measurements will be collected from all off-site MP monitoring wells to characterize

variations in the water table over time and the direction of groundwater flow beneath OU-3. In

the deep multi-port monitoring wells, the piezometric head at each sampling port is measured

with a pressure-transducer probe manufactured especially for the unique casing used in these
'" wells.

In addition to monitoring groundwater flow directions and gradients as part of the

characterization of the off-site aquifer, rising-head tests will be performed in each deep

monitoring well to evacuate the hydraulic conductivity of the aquifer (see FSAP for OU-3). The

hydraulic conductivity, along with groundwater gradients, will be used to evaluate groundwater
flow rates.

The deep multi-port (MP) monitoring wells have been designed to sample the aquifer at several

,_J depths using a single casing. Similar systems have previously been installed on the JPL site

using casing components manufactured by Westbay Instruments Ltd. (Ebasco, 1990a). During

the OU-3 RI, the five additional deep off-site multi-port wells will be constructed in the same

manner using a mud-rotary drilling rig. Details of well drilling and installation procedures for

the 4-inch-diameter casing are included in the FSAP for OU-3. A typical design for the deep

.... monitoring wells is shown in Figure 6-11. After the 4-inch casing is installed, each screen

interval in the wells will be developed. After this initial development the multi-port casing

system will be installed which consists of various components including 1.5-inch-diameter

schedule 80 PVC blank casing, PVC couplings used to connect various casing components, PVC

.... measurement-port couplings that facilitate pressure measurements and water sampling, PVC

pumping-port couplings that allow well purging or hydraulic-conductivity testing of the aquifer,

and nitrile rubber inflatable packers that seal the annulus between screened zones. Once the MP

casing has been placed in each well, the nitrile rubber packers between screen intervals will be

inflated. After installation, several additional QA/QC checks will be performed. The operation

and detailed descriptions of the equipment and procedures used during MP casing installation

and procedures for the required QA/QC checks are included in the FSAP for OU-3. After
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installation of the MP casing system, each screened interval will be developed further. Each

screened interval will be developed by opening the pumping-port valve at that screen and

purging water from the screen interval (see FSAP for OU-3). Each screen interval will be

considered developed when the pH, turbidity, conductivity and temperature measurements reach

stability; and at least three well volumes of the screened interval water has been produced.

At JPL, groundwater samples are currently being collected on a periodic basis from each of the

existing monitoring wells. The deep MP wells are sampled with spec_ equipment obtained

from Westbay Instruments Ltd.,the manufacturer. The necessary equipment and procedures for

the collection of groundwater samples from the existing and proposed wells are presented in the
FSAP for OU-3.

During field activities, existing data and new data will be compiled and evaluated.

Concentrations of contaminants in the groundwater will be summarized. Geologic data will be

examined and correlated with borehole geophysical surveys to develop soil profiles. Data

generated from groundwater monitoring will be interpreted to establish hydraulic gradients and

to estimate the flow of groundwater within the aquifer off-site. The nature and extent of

contaminants in the groundwater will be delineated and illustrated.

A draft report will be produced to present the analytical da_ta,clat_evaluations, and conclusions from

the RI for OU-3. The general outline for the draft OU-3 RI report is presented in Table 6-6.

.... 6.3.30U-3 Off-Site Groundwater Baseline Risk Assessment

Objectives for the investigation of OU-3 for the Baseline Risk Assessment (BRA) include

identification of potential COCs potential source areas and release mechanisms, receptor

exposure pathways, and additional data requirements. Each of these OU-3 risk-assessment

.... parameters are briefly summarized in the following sections.

Potential Chemicals of Concern

Contaminants detected, to date, in OU-3 groundwater include the following:

• Carbon tetrachloride

• Trichloroethene

• 1,2-Dichloroethane

• Tetrachloroethene (PCE)
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TABLE 6-6

OUTLINE OF OU-3 REMt_IAL INVESTIGATION REPORT

1. Introduction

1.1 Purpose of P.eport
...... 1.2 Site Background

1.2.1 Site Description
1.2.2 Site History
1.2.3 Previous Investigations

1.3 Report Organization
2. Off-Site Groundwater Investigation

.... 2.1 Installation of Wells

2.2 Groundwater Sampling _ures
3. Physical Setting

3.1 Physiography
3.2 Meteorology
3.3 Geology

3.3.1 Stratigraphy
3.3.2 Structure

.... 3.4 Hydrogeology
3.4.1 Hydraulic Characteristics
3.4.2 Groundwater Flow System

4. Nature and Extent of Contamination

4.1 Groundwater Quality Analyses
4.1.1 Quality Assurance/Quality Control

4.2 Flume(s) Dcf'mition
5. Contaminant Fate and Transport

5.1 Contaminant Migration
.... 5.1.1 Conceptual Model

6. Baseline Risk Assessment
6.1 Human He.alth Evaluation

.... 6.1.1 Exposure Assessment
6.1.2 Toxicity Assessment
6.1.3 Risk Characterization

'_ 6.2 Environmental Evaluation

7. Summary and Conclusions
7.1 Summary

' 7.1.1 Nature and Extent of Contamination

7.1.2 Fate and Transport
7.1.3 Risk Assessment

.... 7.2 Conclusions
7.2.1 Data Limitations and Recommendations for Further Work

7.2.2 Recommended Rem_ial Action Objectives
8. References
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Since there has been more contaminants detected in the groundwater underlying the site, the list

. . of potential COCs for the off-site groundwater may also be expanded to include additional

contaminants, such as metals, ff they are detected in subsequent investigations. In addition, the

same aquifer encompasses both the on-site and off-site groundwater.

Potential Source Areas and Release Mechanisms

The primary source of groundwater contamination appears to be the OU-2 on-site source areas.

..... VOCs may be released from groundwater when public water is used for showering, watering

lawns, or washing cars. Both volatiliTation and infiltration could occur when the water is used

outside. VolatiliTation of VOCs may also occur during showering or bathing.

Human Receptors and Exposure Pathways

A summary of the potential human exposure pathways for the IPL site is presented in this

section. Three potentially exposed populations have been identified:

• On-site Workers

..... • Child Resident

• Adult Resident

All three of these populations may come in contact with the public well water in both the

<, current- and future-use scenarios. The four Pasadena public wells are currently being effectively

treated with air stripping and carbon filter remedial techniques; this treatment is monitored.

Therefore, current risk of exposure to contaminants in these City of Pasadena public wells may

not be a concern. Other water production wells in the vicinity of the JPL site will be evaluated

to determine if they are currently being used as a source of water supply. The risk of exposure

via these wells may also be evaluated, if necessary.

, On-site workers may come in contact with the public well water through dermal contact and

ingestion. A less common and significant route of exposure for on-site workers may be

inhalation of VOCs in public water that is left standing in reaction or process vessels. The child

and adult residents may be exposed to public water by:

• Ingestion

• Dermal contact

• Inhalation during showering or bathing
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Potential receptors, COCs, and current and future pathways are summarized in Table 6-7.

TABLE 6-7

OU-3 HUMAN RECEPTORAND EXPOSURE PATHWAYS
GROUNDWATEREAST OF THE JPL PARKINGLOT

Receptor CurrentPathway/COCs FuturePathway/COCs
ON-SITE

Worker Inhalation from standing water/VOCs Same as current

Ingestion/VOCs
Dermal Contact/VOCs

O_-SrrE

Resident Inhalationduringshowering/VOCs Same as current
Adult & Child Ingestion/VOCs

Dermal Contact/VOCs

,, Ecological Receptors and Exposure Pathway

Based on existing information, no ecological receptors are expected to come in contact with off-

site groundwater. However, upon availability of additional data from the RI, the potential

ecological receptors and exposure pathways will be reassessed to assure that all possible

.... exposure scenarios are considered. Currently, minimal exposure may occur during periods in

which the aquifer is used for potable water. Release of contaminated water by residents during

outside activities such as gardening and landscaping may pose a minor threat to vegetation,

domestic animals and common wild animals. These exposure pathways will not be investigated

unless it is determined that there is significant contamination of the potable groundwater supply

that is not removed prior to entering the water distribution system. Detail regarding threatened

or endangered species potentially located in the vicinity of the site is discussed in Section 4.1.5.

Summary of Additional Data Requirements

1. Groundwater in this area should be characterized to determine the nature and extent
of VOC contamination.

2. The VOC transport patterns in groundwater in this area should be investigated.

3. Evaluate groundwater quality characteristics, including any seasonal variation, at the
point of municipal water well discharge.
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7.0 JPL FEASIBILITY STUDY OBJECTIVES

This section discusses feasibility study requirements, as the requirements relate to treatability

studies and to regulatory requirements, and applicable or relevant and appropriate requirements

(ARARs). The treatability study(ies) for this site, ff required, will be media-specific (softs or

groundwater) and technology-specific, as discussed below.

...... 7.1 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

CERCLA, as amended by SARA of 1986, requires the selection of remedial actions at Superfund

hazardous waste sites that are protective of human health and the environment, cost-effective,

and technologically and administratively feasible. Section 121 of CERCLA specifies that

' response action must be undertaken in compliance with applicable or relevant and appropriate

requirements (ARARs), established in federal and state environmental laws.

The revised National Contingency Plan states that compliance with ARARs is one of the

.... requirements for remedial alternative selection. The revised National Contingency Plan

incorporates new requirements that in addition to federal ARARs, remedial alternatives must

address state environmental requirements that are more stringent than corresponding federal

standards. The other criteria used for identification, screening and development of remedial
alternatives axe discussed in Section 8.1.9.

In EPA's draft guidance document "CERCLA Compliance with Other Laws Manual" (EPA,

,,_ 1988), several different types of requirements are identified with which CERCLA remedial

actions must comply: (1) chemical-specific requirements; (2) location-specific requirements; and

(3) action-specific requirements.

EPA has specified that the different ARARs that may apply to a site and its remediation should

• _, be identified and considered at several points in the remediation planning process, as outlined
below:

• During preliminary planning for the RI/FS, chemical- and location-specific ARARs may
be identified.

• During the site-characterization phase of the RI when the baseline risk evaluation is
conducted, the chemical-specific ARARs and location-specific ARA_Rs are identified
more comprehensively and used to help determine preliminary cleanup objectives.
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It should be noted that once the Record of Decision (ROD) is issued by the lead agency
responsible for the site, only the ARARs correspondingto the selected remedial action are
considered.

Chemical-Specific ARARs in the Feasibility Study Process

.... Discussedin this section is a preliminarydiscussionof chemical-specificARARs thatmay apply
to remedial actions at YPL. Chemical-specific ARARs assume major significance as each

,,, remedial alternativeis analyzed with regard to its effectiveness in protecting human health and

the environment. The ability to protect human health and the environment is a primary
requirementthat CERCLAremedial actions must meet. A remedy is consideredprotective if

it "adequatelyeliminates, reduces, or controlsall currentand potentialrisksposed througheach
exposurepathway [at] the site." In accomplishingthis, a given remediationalternativemust meet

.... or exceed ARARs or other risk-based levels established througha risk evaluation when ARARs
do not exist or are waived.

Chemical-specificARARs serve two primaryuses: (1) to identifyrequirementsthat must be met

as a minimum by a selected rem_ia! alternative (unless a waiver is obtained)and (2) to provide
J

a basis for establishing appropriatecleanuplevels. The public health risk evaluation of a given
remedial alternative characterizesthe actualrisk of exposure of humans to the contaminantsof
concern.

.... The requirementthat a remedial alternativemeet chemical-specific ARARs does not ensure that

the alternative is protective, and therefore acceptable. Additional criteria for evaluating
acceptability include the following:

, =,

• Evaluating the combined risk associated with the ARAR limits for all chemicals at
..... a given site (assuming adclitivityof effect).

• Establishing that ARARs do not exceed EPA reference doses for noncarcinogenic
effects, and are sufficiently protective when various chemicals are present.

• Determining whether environmentaleffects are adequately addressed by the ARARs.

Evaluating whether the chemical-specific ARARs adequately cover all significant
...... pathways of human exposure identified in a baseline risk evaluation.

The EPA "Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation

Manual" (EPA, 1989a) provides guidance on evaluating exposure to chemicals and on

establishing acceptable exposure levels when no chemical-specific ARARs exist.
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Identification of Chemical-Specific ARARs for JPL

A list of potential Federal and state chemical-specific ARARs for metals, inorganic compounds,

and organic compounds present at JPL will be prepared as part of the RFFS efforts. The

_ exposure pathway currently of most concern at JPL is through groundwater. The potential

chemical-specific ARARs of primary importance are the Federal Water Quality Criteria and the

...... California water quality standards. These are briefly discussed below.

Maximum contaminant levels (MCLs) are enforceable EPA standardsand represent the allowable
, /

lifetime exposure to a contaminant in public drinking water supplies. The maximum contaminant

levels are established taking into consideration potential health effects and incorporate a safety

factor to provide adequate protection for sensitive subpopulations. In establishing maximum

contaminant levels, EPA also considers the feasibility of attaining such a concentration given the

...... best available technology, treatment techniques, and cost. Present MCLs for JPL COCs are

listed on Table 7-1.

As part of the process for developing a final drinking water standard, Maximum Contaminant

Level Goals (MCLG) are established at concentrations that are associated with no known or

..... anticipated adverse health effects. Maximum contaminant levels are typically set at

concentrations as close to maximum contaminant level goals as is feasible. Present MCLGs for
JI'L COCs are listed on Table 7-1.

Federal ambient water-quality criteria are guidelines developed by the EPA Office of Water

Regulations and Standards for the protection of aquatic life and human health. Although these

are not enforceable standards, they represent scientific data and guidance to be used by the states

..... in developing water-quality standards.

.... State environmental quality standards may be applicable or relevant and appropriate for

evaluating remedial actions at waste sites. The availability of, and numerical values for, these

standards may vary widely from state to state, and may be more restrictive than federal criteria

and standards. The revised National Contingency Plan notes that state standards, requirements,

criteria, or limitations qualify for consideration as ARARs only if these have been formally

promulgated and consistently applied. California's current drinking-water standards and waste-

quality standards are at times more stringent than the Federal standards, and, in those instances,

.... would take precedence over the Federal standards if the standard is an ARAR. California

standards for JPL COCs are shown on Table 7-1.
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' TABLE 7-1

CHEMICAI_SPECIFIC ARARs AT JPL

Groundwater Soils

Chemical of Concern EPA DTSC CCR Title 22 RCRA
MCL MCLG MCL STLC TTLC TCLP

...... /_g/l /_g/1 pg/l mg/1 mg/kg mg/l

VOLA_LE ORGAmC CoMroumm
Carbon Tetrachloride 5 0 0.5 - 0.5

Trichloroethene 5 0 5 204 2,040 0.5
Tetradfloroethene 5 0 5 - 0.7

1,1,1 -Tricldoroethane 200 200 200 - -
1,1-Dichloroethane _- 5 - -

'. 1,2-Dichloroethtme 5 0.5 - 0.5
1,1-Dichloroethene 7 7 6 - 0.7
cis-l,2-Dichloroethene 70 70 6 - -
Toluene 1,0002 1,000 1003 - -

.... Ethylbenzene 7004 700 680 - -

Styrene 1005 100 - " 6-6Total Trihalomethanes I 100 - -

.... Total Xylenes 10,0007 10,000 1,750 - -
Freon 113 - 1,200 - -
Carbon Disulfide 1008 - - -

Acetone 1008 - -

TOTALPETROLEUMHYDROCARBONS " " "

METALS
Arsenic 50 50 5 500 5

Barium 2,000 2,000 1,000 100 10,000 100

Beryllium 4 4 0.7 75
Chromium 100 100 50 5609 2,5009 5
Cobalt - - 80 8,000

Copper 1,0009 1,300 25 2,500
Lead 1510 0 50 5 1,000 5

Mercury 2 2 2 0.2 20 0.2

' Molybdenum 58 - 350 3,500
Nickel 100 100 20 2,000
Strontium 2,5008 -
Thallium 2 0.5 7 700 -
Vanadium 38 24 2,400 -

Zinc 5,000 - 250 5,000 -

CYANIDE 200 200 -

II_AV_ CmtOMrUM - 5 500

RADIOACTIVITY

Gross Alpha 1511 1511 -
Gross Beta 412 5011 - -

SEMI-VOLA_LE Cor._oum_

bis (2-ethylh exyl)phthalate - 4 -

1: Total trihalomethanes include chloroform, dichiorobromomethane, chlorodibromomethane and bromoform.

2: EPA proposed secondary standard is 40 pg/1.
3: California Department of Toxic Substances Control (DTSC) action level.

4: EPA proposed secondary standard is 30 pg/l.
5: EPA proposed secondary standard is 10 _g/l.

6: Chloroform only.
7: EPA proposed secondary standard is 20 pg/l.
8: Non-enforceaible health based guidance number.

9: Secondary Maximum Contaminant Level 0VICL).

10: Treatment technique and public notification triggered at action level of 15/_gfl.

11: Picocuries per liter.
12: Millirems per year.
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Location-Specific ARARs

Several statutes have requirements related to activities occurring in particular locations. For

instance, waste management activities in flood plains are restricted under RCRA and critical

.... habitats of endangered or threatened species are protected under the Endangered Species Act.

Location-specific ARA_ axe regulatory requirements or restrictions placed on activities in

.... specific locations that must be met by a given remedial action. These location-specific ARARs

are used in conjunction with chemical-specific and action-specific ARARs to ensure that remedial

actions axe protective of human health and the environment by meeting the requirements of all

applicable or relevant and appropriate regulations.

_" Federal statutes and regulations were reviewed to identify potentially applicable location-specific

regulatory requirements that may apply to remedial activities at YPL. Upon preliminary

..... consideration, the JPL site characteristics which are specifically important with respect to

ARARs include its location near a flood plain, its location in a seismic region, and the presence

of an endangered plant species in the Arroyo Seco. Further evaluation of the location-specific
c0

ARARs will be performed as part of the RI/FS. In addition to location-specific regulatory

requirements, the State of California has several regulatory requirements that also must be

...... considered as part of this analysis. Many of these regulations are general in nature and do not

fall within the criteria set for chemical- or location-specific ARARs.

After reviewing RCRA location requirements for hazardous waste facilities and the requirements

of the Endangered Species Act that protect critical habitat, it was determined that these

requirements potentially are ARARs for response actions at JPL. Although the requirements

relating to the siting of facilities in flood plains may be an ARAR, the requirements relating to

seismic hazards are not ARARs because there is no evidence of Holocene fault displacement on

IPL or within the entire Sierra Madre fault system east of the San Fernando Valley (Agbabian,

1977). Note that the evaluation of ARA_ pertaining to endangered species and seismic hazards

are based on a preliminary consideration of these issues and further evaluation is planned as part
of the RI/FS.

The ground surface elevations at the YPL site axe above the Arroyo Seco flood plain elevation

of 1,075 feet (Ebasco 1989), but there is a potential for a 100-year flood to affect the lower

parking lot areas of YPL next to the arroyo. The potent lal for flooding will be evaluated for

.... possible impacts to the remedial alternative selection process.

The plant called Nevin's Barberry, is a Federal Candidate 1 species and State Endangered species

that has been observed in the Arroyo Seco Canyon approximately one-half mile downstream
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from JPL. If a remedialalternativerequiresthe use of the Arroyo in any way, the Endangered

Species Act may be an ARAR for activities in the Arroyo.

Action-Specific ARARs

Action-specificARARs areperformance,design, or other action-specificrequirementsthat apply

.... as a resultof a specific technology or activity, or thatare limitationson certainactionsinvolving

hazardouswaste. Action-specific ARARs are identified during the developmentof remedial

..... alternatives in the Feasibility Study. Specific requirementsare triggered by the particular
remedial activities within each alternative.

7.2 OPERABLE UNITS 1 AND 3: GROUNDWATER

..... Groundwatertreatability tests may be conducted to assess which of the applicable treatment
technologies identified as pan of the feasibility study will be most effective in removing or

reducing contaminantsfrom groundwaterunderlying JPL and the surroundingvicinity. The
treatment system in place for the City of Pasadenaproductionwells has the capacity to treat

largevolumes of VOC-contaminatedgroundwaterand may serveas a model for systems installed

for JPL. However, alternative technologies may prove more effective and less costly.
Accordingly,physical-chemicaltreatmentmethodswhichmay be investigated includephotolysis.

The treatability study for photolysis of VOC-containing groundwater, if required, will
demonstrate:

• Optimum photochemical or mixed photochemical and chemical process for affecting all
.... compoundsof concern;

• Impact of sensitive photochemical species present in water on removal efficiency;

_, • The optimum radiation source absorbed by the target species; and

• The presence of radiation breakdown products resulting from treatment.

During the conduct of the RI and at the beginning of the FS, JPL will evaluate the

characterization data collected to identify whether groundwater treatability studies are needed

for proper screening of the remedial alternatives. Should a treatability study for either OU-2

or OU-3 be needed, JPL will prepare a brief work plan describing the proposed study to EPA
and CalEPA for review.
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7.3 OPF.,RABLE UNIT 2: CONTAMINANT SOURCE

Subsurface soil treatability tests may be conducted to assess applicable treatment technologies,

and identify, as part of the feasibility study, which technologies will be effective in removing

...... or reducing VOCs contained in source areas at the site. There is information at this time about

the nature and extent of subsurface soil containing VOCs at the site, but it is not of sufficient

...... detail to allow the possible alternatives for remediation to be identified. Additional data is

needed to analyze whether these source areas are accessible for excavation or if in-situ treatment

...... may be required. Many potential source locations identified to date are located in areas that are

inaccessible to heavy machinery. These locations are under buildings or in tightly confined areas

between buildings. Because of these constraints, the treatability studies will probably focus on

.... in-situ treatment systems.

The physical-chemical treatment systems that may be investigated include:

• Vitrification,

• In-situ biorcmediation, and

• Vapor Extraction.

If conducted, the treatability study for vitrification of VOCs in subsurface would determine:
y

• Minimum power and temperature requirements,

.... • Permeability of vitrified material, and

• Quantity and type of admixml_S.

If conducted, the treatability study for vapor extraction of VOCs in subsurface soil would
demonstrate:

• RemovalefficiencyofVOCs from soilparticles,

• Flow rateofvaporsthroughthesoilcolumn,and

• Above groundtreatmentsystemsforthevapors.

If conducted, the treatability study for in-situ biorcmediation of VOCs in subsurface soil would
demonstrate:

• The typeofmicroorganismsrequired;

• RemovalefficiencyofmicroorganismsforvariousVOCs;
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• Optimummoisture, nutrient,and oxygen contentof soil requiredfor biorestoration;
and

• Removal efficiency of acclimatedversus nonacclimatedmicroorganisms.

During the conduct of the RI and at the beginningof the FS, NASA will carefully evaluate the
characterizationdata collected to identify whether treatability studies are needed for proper

'" screeningof the remedial alternatives. Shoulda treatabilitystudyfor OU-1 be required,NASA
will preparea brief workplan describingthe proposed study to EPA and CalEPA for review.
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8.0 RIFFS TASKS

...... There are 12 tasks that will be accomplished in the completion of the IPL RI/FS. These

standard tasks include the following:

Task 1 - Project Planning

Task 2 - Community Relations

.... Task 3 - Field Investigation

Task 4 - Sample Analysis and Validation
..... Task 5 - Data Evaluation

Task 6 - Risk Assessment

Task 7 - Treatability Study and Pilot Testing

Task 8 - Remedial Investigation Reports

Task 9 - Remedial Alternatives Development/Screening

'_" Task 1O- Detailed.Analysis of Alternatives

Task 11 - Feasibility Study Reports

Task 12 - Post RI/FS Support

8.1 SUMMARY OF TASKS

Descriptions of each task to be completed during the JPL RI/FS are described briefly in the

..... following subsections.

8.1.1 Project Planning (Task 1)

Planning for the Remedial Investigation/Feasibility Study (RI/FS) consists of the preparation of

.... this RI/FS Work Plan, the Quality Assurance Project Plan (QAPP), the site-specific Health and

Safety Plan (HASP), the OU-specific Field Sampling Analysis Plans (FSAPs) and the

Community Relations Plan (CRP).

Contents of the QAPP, HASP, FSAP, and CRP can be summarized as follows:

* QAtP: Includes a description of project organization, Quality Assurance
,, Objectives, sampling procedures, sample custody, analytical procedures, data

handling, quality control, audits, preventative maintenance, data assessment,
corrective actions, and various QA documentation.

• HASP: Includes site information, a hazard evaluation, training requirements,
monitoring procedures for site operations, safety considerations during site
operations, and decontamination and disposal procedures.
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• FSAP: Documents sampling objectives; locations and frequency; sample designation;
sampling equipment and procedures; and sample handling and analyses.

• CRP: Documents community relations history; documents issues of community
concern; and describes techniques needed to inform and involve the community

_, regarding the CERCLA effort at JPL.

..... 8.1.2 Community Relations _ask 2)

The NASA.community relations program will be a site-specific and integral component of the

overall RI/FS process. The NASA community relations effort will include activities to promote

two-way communication between NASA and the local community. These activities will also

..... ensure that the local community receives accurate and timely information about site investigation

and clean-up efforts and that local concerns and needs are included in all project decision

.... making. The overall goals of the NASA community relations program are as follows:

• Inform the local community of planned or ongoing actions.

• Promote public comment on and input to technical decisions.

' ' Initial activities in NASA's community relations program includes the following:

• Initial Brief'rag - conducted by NASA designees to identify the goals and requirementsJ

of a community relations program and begin planning for the development of NASA's
communityrelations plan.

.... • Coordination Meeting with EPA - conducted to establish an early working liaison with
EPA's community relations coordinator for the JPL site and to ensure that NASA's
community relations program conforms with the most current EPA policy and
requirements.

• Community Relations Plan (CRP) - NASA will conduct community interviews and
.... develop a site-specific CRP for the JPL site. The draft CRP will be submitted to EPA

for approval.

The NASA community relations program will be designed in accordance with all applicable EPA

guidelines, as expressed in its Community Relations in Superfund: A Handbook, January 1992.

8.1.3 Field Investigation (Task 3)

The field investigation activities will be conducted on an OU-specific basis. The field

investigation will include all activities identified in the work plan and FSAP related to sample

collection, well installation, and collection of parameters needed to complete the remedial

investigation.
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8.1.4 Sample Analysis and Validation (Task 4)

The sampleanalysis and validationtask describes theproposed soil, soil-vapor, and groundwater

sample analyses and subsequentdata-validation efforts. This task includes sample tracking,

coordination of laboratory activities, evaluation of data packages, resolutionof data-validation
issues and completion of data-validation efforts to supply the analytical data required for

....... completion of either the RI or FS. The RI/FS QAPP includes details on all of the relevant

guidance, forms, and all procedures related to the data-validation effort.

8.1.5 Data Evaluation(Task 5)

..... Existing data and data from the field investigation flask 3) will be compiled and evaluated

during this task. Concentrationsof contaminant concentrations in the surface and subsurface

...... soils will be summarized. Geologic data will be examined and correlated with borehole
geophysical surveys to develop stratigraphic cross-sections. Data generated from groundwater
monitoring will be interpreted to establish hydraulic gradients and to estimate the flow of

groundwaterwithin the aquifer. The nature and extent of VOCs and other contaminants in the

groundwater, soil, and soil vapor will be delineated and illustrated. If sufficientdata points are
available, concentration contours will be mapped for horizontal distribution of COCs in

groundwater, soil, and soil vapor. Groundwater sample analysis results from various well-screen

depths will be mapped in cross-section to show vertical distribution of COC's or used to develop

plume maps. Soil-sample and soil-vapor data will also be used in cross-sectional views to depict
vertical occurrence and extent of COC's detected.

Potential contaminant sources on and off the site will be evaluated for their contribution to those

.... compounds identified in the groundwater. Correlations will be made between constituents in the

groundwater and potential sources. Impacts, or the potential for impacts, to the aquifer will be
evaluated.

Data evaluation may identify new data gaps and reveal whether sufficient information and

understanding of the site conditions have been obtained to complete the risk assessment (RA) and

feasibility study (FS). Additional site-characterization data may be needed before the RI is

..... completed.

.... 8.1.6 Risk Assessment (Task 6)

A baseline risk assessment will be performed at the completion of the RI data evaluation. The

assessment will evaluate potential risks to human health and the environment that could be

associated with contamination in Operable Units 1, 2 and 3. The assessment will evaluate
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•potentialrisksundercurrentandpotential furoreland-useassumptionsin the absenceof remedial

• action beyond that which has alreadyoccurred.

The baseline assessment will be conducted using methods consistent with recent EPA guidance
2••,

on CERCLAriskassessments (EPA, 1989a)and exposure assessment (EPA, 1992b). Chemicals

of Concern (COCs) will be identified in surface and subsurfacesoil and in groundwater,based

..... on the results of the RI samplingactivities. COCs selection will be aimed at identifying all

contaminants which are likely to pose significant risk_to public health and the environment.
.... The specific factors considered during COC selection include the detection frequency,

comparisonsto the concentrationsin backgroundsamples,and the toxicologic and environmental
fate characteristicsof the contaminants.

Exposed populations and exposure pathways will be identified based on information regarding
'-=4

current land uses and receptor behaviors, site reconnaissance results, interviews with site

personnel, and planning documents regarding potential future land uses. Some potentially
...... exposed populations and exposure pathways have been identified in other sections of this

workplan. All of these populations and pathways will be confmned, and additional pathways

andpopulations may be added or subtracted, dependingupon site-specific information. If there
are any "close calls" regarding whether or not a pathway/populationshould be included in the

risk assessment, a screening process described by EPA (EPA, 1988b) will be employed to
...... determinewhether it should be included. The general approachto selecting exposurepathways

and populations for inclusion will be to include all documented"complete"exposure pathways,
..... as well as those that have a reasonable likelihood of being complete under reasonable

assumptionsabout site land uses and receptorbehaviors.

Standard pathway contaminant intake and exposure models (EPA, 1989a) will be used to

evaluate health risks from exposures in OUs 1, 2, and 3. Values for exposure parameters
(exposure frequencyand duration,soil ingestion rates, etc.) will be defined consistent with site-

specific informationconcerningreceptorbehaviors, EPA guidanceon exposure parametervalues
' (EPA 1989a, 1989b, and 1992b), and information from the scientific literature. In keeping with

EPA's Guidance on Exposure Assessment (1992b) contaminantexposures and intakeswill be

.... evaluated for "high-end"and "mid-range" exposure scenarios. The former scenarios will
correspond to a conservative, but reasonable estimate of exposures to the most exposed

identifiableindividual receptor. This will result in somethinglike an "RME"exposure estimate

as currentlydef'medby EPA. Exposure concentrations for the high-end exposed receptorwill
be estimated as the 95th percentile Upper Confidence Limit on the mean contaminant

'' concentrations, and other exposure parameter variables will be set using conservative

assumptions about receptorbehaviors associated exposures. The mid-range exposure estimates
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will be derived using the arithmetic means of contaminant concentrations and on reasonably-

defined assumptions about "typical" receptor behaviors.

The output of the risk assessment will be estimate.s of incremental lifetime cancer risks and of

the potential for adverse noncancer risks, as indicated by noncancer chronic Hazard Quotients

and Hazard Indices. Toxicologic dose-response parameter values developed by EPA will be

used in the risk characterization. Values will come from the Integrated Risk Information Center

(IRIS) database and Health Effects Assessment Summary Tables (I-IEAST) as required by current

.... EPA policy. Ingestion pathway Cancer Slope Factors (CSFs) and Reference Doses (RFDs) will

be used to evaluate risks by all ingestion and dermal contact pathways. Inhalation Unit Risks

(URs) and Reference Concentrations (RFCs) will be used in the evaluation of inhalation pathway

cancer risks. No extrapolations of dose-response parameters will be made across exposure

pathways. Assumptions which are made about the toxicologic properties of specific

_"_ contaminants will be documented in brief discussions (Profiles) of the individual COCs.

Exposure concentrations of contaminants will also be compared to applicable federal and state

.... health-based regulations and guidance.

The risk evaluation results will be presented along with a discussion of the major sources of

uncertainty in the risk estimates for the various pathways and populations. The differences

between the risk results for the high-end and mid-range risk results for the various populations

.... will provide a quantitative indication of the degree of uncertainty in the risk estimates.

A detailed site reconnaissance and characterization of potential receptors in on- and off-site areas

will he performed to assess the potential for ecological exposure to the site contaminants. If it

.... appears that there is the potential for ecological exposures (through the release of contaminated

groundwater, for example), then potential exposure concentrations in environmental media may

be compared to appropriate environmental standards and benchmark toxicity values. More

.... detailed evaluations (toxicity specific indicator species or food chain modeling) may be

performed if qualitative consideration of exposure scenarios indicate that environmental exposure

isvery likely.

,, 8.1.7 Treatability Study and Pilot Testing (Task 7)

Treatability studies that assess the effectiveness of a technology to reduce the hazards posed by

.... the presence of chemicals in a media may be needed once the remedial alternatives have been

identified and screened. The goal of any treatability study is to use either an experimental bench

.... top treatment system or a pilot test to determine whether that system can meet the

remedial-design specifications set forth in the risk assessment. Once a list of remedial
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alternatives have been identified and screened for both groundwater and subsurface soft, one or

more treatment technologies may be evaluated as part of this effort.

Several generic types of treatability studies may be required for subsurface soil containing
VOCs including

.... * Vapor extraction,

• In-situ bioremediation,

', • Incineration, and

• Fixation.

For groundwater containing VOCs, the generic type of treatability studies include

• Air stripping,

• Photolysis, and

• Carbon absorption.

.... If other contaminants of concern axe identified, treatability studies may be needed to address

their remediation. At this time other significant contaminants are not anticipated to be found and

dealt with. The approach to be used to conduct the treatability studies is described in the

following section.

8.1.8 Remedial Investigation RePOrt (Task 8)

A remedial investigation report will beproduced for each OU to present the analytical data, data

evaluations, and conclusions from the RI. These reports will be submitted to the EPA and State

.... of California for review. The general outline for each draft RI report are presented in

Section 6.0. The RI report will be prepared after the RI field activities, and after the sample

analysis and validation and data evaluation tasks have been completed and before completion of

the draft FS report.

..... 8.1.9 Remedial Alternatives Development _d Screening of Remedial Altemativ¢8 (Tiask 9)

The feasibility study (FS) development and screening of remedial alternatives for contaminants

in on-site and off-site groundwater and subsurface soil associated with JPL will consist of two

phases. In the initial phase of the FS, a preliminary list of remedial alternatives for both media

of concern will be identified and screened for effectiveness in protecting human health and the

environment. Phase two of the FS (Task 10) will involve a detailed analysis of each alternative
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based on the nine basic criteria used to evaluate remedial alternatives to reduce contaminant

.... concentrations to acceptable levels, and prevent exposures to these compounds, or some

combination of elimination, reduction, and exposure prevention.

Nine evaluation criteria have been developed to address the CERCLA requirements and

considerations listed above as well as additional technical and policy considerations that have

.... proven to be impo_ant for selecting among remedial alternatives. These evaluation criteria serve

as the basis for conducting the detailed analyses during the FS and for subsequently selecting an

appropriateremedial action. The evaluation criteria are divided into three groups.

_¥ CRrnauA

• Short-termeffectiveness

• Long-term effectiveness and permanence

• Reduction of toxicity, mobility, or volume

• Implementability
• Cost

_OLV CRrrEmA

• Compliancewith ARARs

• Overall protection of human health and the environment

MODIFYINGCRITERIA

• State acceptance

• Community acceptance

In developing the remedial alternatives, two issues will be addressed including the identification

" of volumes or areas of each media to which treatment and containment actions may be applied,

possibly in combination with excavation, disposal, or institutional actions. First, the media to
... be treated or contained will be determined once RI data on the nature and extent of

contamination are obtained, ARA_ reviewed, and risks associated with no action evaluated.

The second issue to be addressed in this phase of the FS will be to identify any newly developed

technologies that might be effective for the contaminants and media of concern. The information

obtained during these two activities will serve as the basis criteria identified by EPA for

• " selecting remedial alternatives. The results of this detailed analysis of alternatives will serve as

a basis for selecting a remedial alternative for each media or operable unit of concern in the
Record of Decision.
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8.1.10 Detailed Analysis of Alternatives (Task 10)

The lastphase of the JPLFS will focus on the fmal detailedanalysisof remedialalternativesfor
both the groundwaterand subsurface soil. During this detailed analysis, each alternativethat

...... has been carded forwardfrom the preliminary screeningand treatabilitystudieswill be assessed
againstthe nine standardevaluation criterialisted above in Section 8.1.9.

The results of this detailed evaluation will be arrayedso that comparisonscan be made among

alternatives and the key advantages and deficienciesamong alternativescan be identified. This
approach to evaluating alternatives will be designed to provide sufficient information to
adequately compare the alternative technologies, select appropriateremedies, and demonstrate

that all statutoryrequirementsare met so that a Recordof Decision (ROD) can be drafted.

A detailed analysis of alternativeswill consist of the following components:

• Further definition of each alternative, ff appropriate, with respect to the volumes or
areas of contaminated media to be addressed, the technologies to be used, and any
performance requirementsassociated with those technologies.

• An assessmentand a summaryof each alternative against the nine evaluation criteria.

• A comparativeanalysis among the alternativesto assess the relative performance of each
alternativewith respect to each evaluation criterion.

The detailedanalysis provides the means by whichfacts areassembled and evaluated to develop

the rationale for a remedy selection. Thus, the requirementsof the remedy selection process
ensures that the FS analysis provides the sufficient quantity and quality of information to

simplify the transitionbetween the FS report and the actual selection of a remedy. The analysis
process describedhere has been developed on the basis of statutory requirementsof CERCLA

.... Section 121; earlier program initiatives promulgated in the November 20, 1985, NCP; the

existing "Guidance on Remedial Investigations and Feasibility Studies UnderCERCLA," dated

May 1985; and site-specific experience gained in the Superfundprogram. The nine evaluation

criteria listed in above in Section 8.1.9 encompass technical, cost, and institutional

considerations; comp!iance with specific statutory requirements; and state and community
...... acceptance.

.... 8.1.11 Feasibility Study Reports (Task 11)

The specific requirements of CERCLA that will be addressed in the ROD and supported by

' findings of the final FS report include the following:
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• The remedybe protective of humanhealth and the environment.

• ARAR's are attainedor providejustification for invoking a waiver.

• The technologiesand alternativebe cost effective.

, • Thatpermanentsolutions are utilized to the extentpossible.

• The technologies selected reduce toxicity, mobility or volume of the affected media.

In addition, CERCLA places an emphasis on evaluating long-term effectiveness and related

considerations for each of the alternative remedial actions. These statutory considerations
include the following:

..... • The long-term uncertaintiesassociatedwith landdisposal.

• The goals, objectives, and requirementsof the Solid Waste Disposal Act.

,, • The persistence, toxicity, and mobility of haTardoussubstancesand their constituents,
and their ability to bioaccumulate.

• Short-and long-term potential for adversehealth effects from human exposure.

• Long-term maintenance costs.

• The potential for future remedial action costs ff the alternative remedial action in
• question were to fail.

• The potential threat to human health and the environmentassociated with excavation,
transportation,and redisposal, or containment.

8.1.12 Post RI/FS Support(Task 12)

After completion of the RI/FS, NASA will prepare the ROD and associated plans with the EPA
_ concurrence.

8.2 MODIFICATION OF WORK PLAN

During the conduct of the RFFS tasks it may be necessary to modify the proposed work plan
.... as a result of observationsmade duringthe field investigation or the treatabilitystudy and pilot

study efforts. Should it appearthat such modifications are necessary, information related to
.... these observations will be presented to EPA, DTSC, and RWQCB for discussion of their impact

to the task and overall RI/FS. In the event NASA, EPA, DTSC, and RWQCB agree a work

plan modification is necessary, NASA will formally request thatmodification be made via an

addendumto the work plan. This addendumwill be submittedto the agencies for review and

concurrence. Upon concurrence, the modification activities will be implementedaccordingto
' an agreed upon schedule. All work shall be completed in accordance with the provisionsof the

FFA.
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8.3 AGENCY COORDINATION

• The Federal Facilities Agreement (FFA) establishes a procedural framework for NASA and the

three regulatory agencies involved (EPA, DTSC, and RWQCB) to develop, implement, and

.... monitor the RI/FS. The FFA facilitates cooperation, the exchange of information, and the

participation of each agency. Each agency has designated a project manager for the purpose of

..... overseeing and implementing the FFA. The project managers are responsible on a daily basis

for assuring proper implementation of the RFFS in accordance with the terms of the FFA.

Communications among EPA, DTSC, and the RWQCB on all documents, including reports,

comments, and other correspondence, will be directed through the project managers.

'_' The DTSC has been designated the lead regulatory agency for the state pursuant to a

Memorandum of Understanding (MOU) agreed to between the DTSC and the RWQCB dated

..... August 1, 1990. DTSC has the responsibility to ensure that comments from both state agencies

are transmitted to EPA, and coordinating the resolution of any disputes between the DTSC and

the RWQCB so that the state presents only one position to EPA. In the event one of the

agencies institutes new regulations, the other agencies will be notified ff the changes affect the

project in any way.

The Agency for Toxic Substances and Disease Registry (ATSDR) is part of the U.S. Public

Health Service under the Department of Health and Human Services. ATSDR is an independent

Federal agency that was created in 1980 by the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA), or Superfund. ATSDR is a non-regulatory agency

charged with preventing or mitigating adverse human health effects resulting from exposures to

hazardous substances, by providing Public Health Assessments for all sites on or proposed for

.... the National Priorities List (NPL). ATSDR will therefore be performing a Public Health

Assessment on JPL.

J

An ATSDR Public Health Assessment reviews three primary sources of information to determine

ff exposures to hazardous substances might have posed or currently pose a risk to humans.

These sources are: (1) environmental data on contaminants and exposure pathways; (2) health

data, which may include available information on community-wide rates of illnesses, diseases,

.... and death rates compared with national or state rates; (3) community concerns. This data is

collected from the EPA, state and local environmental and health agencies, the community

' (through meetings with organized groups and individuals), as well as potentially responsible

parties.

The ATSDR Public Health Assessment will provide a description of the potential risks to human

health, and make recommendations to protect the public from further exposures, as indicated.
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These recommendations may include identification of long-term health studies; or include

referrals for other follow-up health actions to be taken by the appropriate federal, state, or local

agencies. Finally, the Public Health Assessment process typically takes several years to

complete, from the initial scoping visit through the generation of the draft documents, a series

of regulatory and community reviews, to the final product.

Notification

Pursuant to the requirements outlined in the FFA concerning notification, NASA, EPA,

RWQCB, and DTSC will transmit all documents, and associated comments, and all related

notices as required by the FFA by next day mail, hand delivery, or facsimile. All time

..... limitations as included in the FFA will commence upon receipt. All routine correspondence for
the RI/FS will be sent via fwst class mail.
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9.0 COST AND KEY ASSUMtrFIONS

..... The estimated costs for completing all activities through the final Record of Decision (ROD)

along with costs associated with expedited remedial response measures such as the City of

Pasadena' s groundwater treatment plant operation are approximately $7,700,000.

The primary assumptions used in preparing this cost estimate are the following:

• Drilling activities are not adversely impacted by difficult drilling conditions over and
above what is already anticipated.

, /

• Off-site well control information can be obtained from existing production wells.

• Soil vapor probe investigations are not adversely impacted by field conditions over
...... and above what is already anticipated or dynamic program shifts in emphasis.

• Field activities are not delayed because of availability of spec_ drilling
.... equipment or adverse weather conditions.

• Limited, if any, treatability studies are required to complete the FS.
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10.0 SCI_DULE

.... The Project Schedule for completing the RI/FS and RODs for each of the three operable units

is presented in Table 10-1. The schedule and list of deliverables to be presented to USF.,PAand

CalEPA are also given in this figure.

The draft project-wide deliverables that set forth the technical approach (RI/FS Work Plan), the

_ method of assuring project quality (Quality Assurance Project Plan), and approach to

incorporating community involvement (Community Relations Plan) will be revised incorporating

, _ agency (EPA, DTSC, and RWQCB) comments. The Quality Assurance Project Plan (QAPP)

and the Community Relation Plan (CRP) were resubmitted for review on September 24, 1993.

The date for resubmission of the RI/FS Work Plan was extended to October 24, 1993. If all

comments have been adequately addressed, the documents will go Final in 30 days unless a

shorter time span is agreed upon. The three documents that will serve to outline the technical

..... program with the specific details of field-related activities, the OU-specific Field Sampling

Analysis Plans (FSAPs) will undergo similar review cycles.

The RI field work phase of this program is very aggressive given the extremely difficult field

drilling conditions inherent to the JPL site. During the field program ff the potential of difficult

drilling conditions appear to be affecting the program schedule it is anticipated that additional

drilling rigs will be ready and called on to recover lost time or prevent slippage of the project

schedule. A number of significant assumptions are built into the schedule for each operable unit.

These assumptions include the following:

• Drilling refusal problems and significant rig downtime is minimal.

• Soil vapor probe studies are not impacted due to site conditions.

• Unusual weather events that present unsuitable safety conditions do not occur.

• Off-site drilling location access agreements are obtained in a timely fashion.

• On-site drilling or vapor-probe surveys are not impacted by conduct of
internationally significant lab studies.

Documentation of the RI field work, the laboratory data derived from the samples collected, and

results of data validation will be incorporated into the RI report. The ILl report will contain all

analytical results, site physical characteristics, nature and extent of contamination, conceptual

model of contaminant fate and transport, the baseline risk assessment, and conclusions relevant

to developing the FS report.
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TABLE I0-I

/PL- FINAL RI/FS SCmmULE

Activity ID Activity Description Start FinishL •

PRoff.cr WInE Doc_rs

++ 00100A RI/FS Workplan to EPA 1Mar93 7Jun93

00100B QAPP to EPA 1Mar93 7Jun93

O0100C Community Relations to EPA IMar93 7Jun93

00100D EPA Review Draft RI/FS Workplan 7Jun93 6Aug93

00100E EPA Review Draft GAPP 7Jun93 6Aug93

00100F EPA Review Draft Community Relations Plan 7Jun93 6Aug93

00100G RI/FS Workplan Finalized 6Aug93 24Oct93

00100H QAPPFinalized 6Aug93 24Sep93

00100I Community Relations Plan Finalized 6Aug93 24Sep93

OU-1 ON-SITE GROUNDWATER

00101A OU-1 FSAP to EPA 1Mar93 7Jun93

00101B EPA Review OU-1 FSAP 7Jun93 6Aug93

00101C Groundwater Modeling 7Jun93 20Apt94

00101D OU-1 FSAP Finalized 6Aug93 24Sep93

• 00101E RI Fieldwork 24Sep93 20Jun94

00101F Lab Data Validation 22Jun94 26Jun94

00101G Prepare RI Report 22Jun94 29Sep94

00101H Prepare FS Report/Proposed Plan 27Ju194 5Dec94

00101I EPA Review RI Report 29Sep94 28Nov94

00101J ILl Report Finalized 28Nov94 23Jan95

00101K EPA Review FS Report/Proposed Plan 5Dec94 3Feb95

..... 00101L FS Report/Proposed Plan Finalized 3Feb95 31Mar95

00101M Public Comment on Proposed Plan 31Mar95 1May95

• 00101N Rod Prepared 27Apt95 15Jun95

001010 EPAReviewRod 15Jun95 14Aug95

00101P Rod Finalized 14 Aug 95 13 Oct95

OU-2 ON-SITE SotracE IVENTmCAT[Orq

00102A OU-2 FSAP to EPA 29Mar93 7Ju193

00102B EPA Review OU-2 FSAP 7Ju193 6Sep93

00102C OU-2FSAPFinalized 6Sep93 26Oct93

00102D RI Fieldwork 27Oct93 23Sep94

00102F PrepareRIReport 26Aug94 30Nov94

• 00102E Lab Data Validation 24Sep94 31Oct94
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TABLE 10-1

(Continued)

Activity ID Activity Description Start Finish

' _ 00102I Prepare FS Report/Proposed Plan 30Oct94 10Feb95

00102G EPA Review RI Report 30Nov94 30Jan95

00102H RI ReportFinalized 30Jan95 27Mar95

0010ZI EPA ReviewFS Report/ProposedPlan 10Feb95 IIApr95

00102K FS Report/ProposedPlanFinalized 11Apr95 6Jun95

00102L PublicComment on ProposedPlan 6Jun95 61u195

00102M Rod Prepared 19Jun95 8Aug95

" 00102N EPA ReviewRod 8Aug95 9Oct95

001020 Rod Finalized 9Oct95 8Dec95

_' OU-3 OFF-SITEGROUNDWATER

00103A OU-3 FSAP to EPA 2Aug93 29(kt93

•' 00103B EPA Review OU-3 FSAP 29Oct93 28Dec93

00103C OU-3 FSAP Finalized 28Dec93 28Feb94

00103D RI Fieldwork 2Mar94 13Feb95

00103E Groundwater Modeling 6Ju194 1Zlan95

O0103J Prepare FS Report/Proposed Plan 24Jan95 31May95

• 00103F Lab Data Validation 14Feb95 20Mar95

00103G Prepare RI Report 22Feb95 22May95

.... 00103H EPA Review RI Report 22May95 21Ju195

00103K EPA Review FS Report/Proposed Plan 31May95 31Ju195

,. 00103K RI Report Finalized 21Ju195 19Sep95

00103L FS Report/Proposed Plan Finalized 31Ju195 29Sep95

00103M Public Comment on Proposed Plan 29Sep95 30Oct95

00103N Prepare Rod 30Oct95 19Dec95

001030 EPAReviewRod 19Dec95 1Klan95

_: 00103P Rod Finalized 1Klan96 18Mar96
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The FS report, in which evaluations of the remedial alternatives are presented, is another major

document to be produced. The proposed schedule has been designed to have the FS activities

and report preparation to overlap the RI to a large extent. This approach will expedite the

overall schedule. The FS report will include a summary of RI information, identification and

.... screening of technologies, development and screening of alternatives and a detailed analysis of

possible alternatives. In addition to the FS report, a plan that describes the alternative selection

,:, process and summarizes the technical requirements of the proposed alternative for each OU will

be presented. This plan will outline the relevant items necessary to develop the operable unit

Record of Decision (ROD) and will go to the public for their concurrence on the remedial>,,

alternative. The ROD, when finaliTed, will serve as the overall directional guidance necessary

to develop the OU Remedial Design documents and eventually initiate the Remedial Action
.... activities.
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U.0 PROJECT MANAGEMENT

. . The project organizCtion ('Figure 11-1) has been developed to assure that all technical activities

are completed in a timely manner and for ease of communications. As set forth in the Federal

Facility Agreement under CERCLA Section 120, NASA has agreed to undertake, seek adequate

funding for, fully implement, and report on all tasks associated with the site.

NASA has designated a contractor employee to act as the NASA Designated Project Manager

(NDPM) until it designates an employee as Project Manager. When NASA designates a NASA

..... employee as Project Manager, the efforts of other contractors and subcontractors noted below

will be coordinated by a prime contractor's on-site supervisor who will work directly with the

NASA Project Manager. NASA retains all final approvals and authority for tasks implementing

the FFA unless it states otherwise. As the NASA Designated Project Manager, the contractor

shall make recommendations, including recommendations regarding scope of work, budget, and

schedule to NASA officials and obtain NASA's concurrence before proceeding.

• , To further facilitate completion of this agreement, NASA may designate contractors to assist

NASA in the completion of certain aspects of this program. NASA may designate a contractor

as a Quality Assurance Officer as required by the FFA. This individual will monitor the

= implementation of the Quality Assurance Project Plan.

........ NASA may designate a contractor to supply Public Services support for the implementation of

the Community Relations Program. Details of this program may be referred to in the

, . Community Relations Plan. This contractor shall coordinate with the NASA Designated Project

Manager.

NASA may designate a contractor Safety Office (SO) to monitor the safe completion of remedial

investigation activities according to the procedures outlined in the Health and Safety Plan. This

..... contractor shall coordinate this effort with the NASA Designated Project Manager.

,., The JPL RI/FS program has been developed on the premise that there are three distinct operable

units for evaluation. A separate NASA Authorized Subcontractor Operable Unit Manager

(OUM) will be assigned to each unit. The OUM will assist in the development and

implementation, with prior approval of the NDPM, all plans and studies required for their

respective operable units. Each OUM will work closely with other project personnel on a

frequent basis to implement this RI/FS Work Plan. In addition, each OUM will assist in the

development of the FSAP for their respective OU and the technical specifications for needed

w.D_om_zOsW-s.sNA 11-1
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subcontractssuch as drilling, analytical laboratory services, surveying, and multi-port well

equipmentinstallation. These OUMs will procureand schedule all needed services.

The OUMswill also work directlywith the NDPM and other project personnelto assure access

to all on-site field investigation locations and schedule those activities to minimize disruptionof
key nationally significant site activities. The OUM will assist in identifying all off-site

,_ investigationsites and working closely with the NDPM and otherproject personnel to negotiate

access agreements and schedules for field activities so as to minimize impact on the off-site
communities.

ThethreeOUMs willdrafttheRIandFSreportsstipulatedinSection6ofthisworkplan,assist

inthepreparationofaresponsetoallcommentsreceivedondraftdocumentsfromEPA and

CalEPA,andpreparefinalversionsofthosedocumentsforsubmittal.Inaddition,theOUMs

'' will provide support for drilling and well installation, soft-vapor investigation, analytical

laboratory analyses, surveying, and waste-disposalactivities.
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.... EBASCOENVIRONMENTAL
Boring1

PFE)JECT Jet Propulsion I.ab_ator7 DRILLINS _-THO0 D.el-hel] air pe-_t=ssJon
LOCATION ParkJ_ lot north of ButldJ_ 11 SAMPLING METHOD Split spoon, 2.5 _X 6" I_ass sleeves
GEOLOGIST /bb Tweidt/B.G./b'x/olph SURFACE ELEVATION t124.4
DRILLING CO LaF_ Envirmmental TOTAL DEPTH (ft) t00.5
DATE (start/finish) t0/14/92 DEPTH TO WATER (ft) 39.3

OVAbin)

Well Sample _ o_ _ g _ Lithologtc Descr'tption
Coneletlon No __ _ _ andNotes

_ ASPHALT- Pavement (3 inches thick).

V.rv'` RUBBLEFILL - Mixtureof gravelly sand, gravel, and
8 slag-like material that appears to be fused soil
materials,very dark gray-brown, dry to slightlymoist,vh

< V dense.
SBt-.'t-tO _1_ 0 .5 0 _ I- Pieces of red brick at 7'.

< V Same as above, piece of red brick in sampler bit.
vl"
< V Pulleddrill pipe out of hole; large fragments of redbrick observed in borehole wall and at bottom of

sel--2o - o .s o
hole.

vl',.

" "' SP SAND- Silty fine to mediumsand with traceSB1-_3-26 =P 0 0 0 ":." gravel, yellow-brown, slightly moist,dense.
-.o-IGPb'O0

X 0 - 0 o.-'_( SANDYGRAVEL- Mediumto coarse sandy gravel,_ yellow-brown, slightly moist, dense.

:i':'_' SP Cobbles.

x 0 0 0 -..o- 6P SAND- Fine to mediumsand, yellow-brown, slightly_:0.0
o :_< moist,dense.

;zs 0 - 0 _'o.0 SANDYGRAVEL- Mediumto coarse sandy gravel with
o. :_( trace fine sand and occasional cobbles,
O 0 yellow-brown, slightly moist, very dense.

_.¢ 0 - 0 °"o (
_;O.0 Samplerwet.
o. -&(

SB1-]5-50 _ 0 .5 0 "O0 Cobbles and boulders 40" to 45', cuttings are wet.
o. :o(
_:0.0 Makingwater with soilcuttings.
o.-&< Fine to mediumsandy gravel with silt.
_:O.0
o.:o( Fine to mediumsandy gravel.

SBt-B-60 me 0 1.5 0 _'0.0o.-o( Fine sandy gravel with somemediumsand end trace
O 0 silt, orange-brown, saturated, very dense.
o. :6(
"00

O.".&<
SB1-7-69 =1= 0 0 0 .'-'."[SP SAND - Fine to mediumsand with trace gravel,.°ol yellow-brown, saturated, dense, micaceous.

%" ,

"1.11ISM SILTY SAND- Silty fine sand with trace coarse sand
.IH and fine gravel, yellow-brown, wet, very dense.

SBI-8-79.5 =[= 0 0 0 ""." St_ GRAVELLYSAND - Gravelly fine to coarse
•-,.., sand, yellow-brown, saturated, very dense.

_e,o

:.'." SP SAND- Fine to mediumsand, yellow-brown,
• -. saturated, dense, micaceous.

•, •

SBl-9-89.5 ='P 0 I 0 ::_._ Trace fine gravel.
"".." Total depth = 100.5'

_;:.'. Static water level at 39.3' (1425, 10/14/92)
i%'.o

$B1-10-99.5 .-=- n n n -" Fine to mediumsand with trace silt.



EBASCO ENVIRONMENTAL
SoBBorhg9

PROJECT Jet Propulsion La#o#atory DRILLING kETHO0 ltel-_all air pmcussion

LOCATION Parking lot north of BJilding 2BO ' SAMFLING METH30 _lit spoon, 2.5" X 6" brass sleeves
GEOLOGIST _bb Tweidt/B.& Randolph SI_ACE ELEVATION 1211.0
DRILLING CO tayreEnvironmental . TOTAL DEPTH (ft) I00

DATE (start/finish) I0/I@Y92toI0/13/92 DEPTH TO WATER (ft) _t ancomte-ed

OVA_p_)"" O

Well Sample ® =
Completion No. _ _" _ _ _ _' LlthologiCandNotes

Description

• .'." SP ASPHALT- Pavement (3 inches thick).

::'i'i SAND - Fine to coarse sand with trace silt andsome fine gravel, light orange-brown, slightly moist,
:'; SM dense.

- 10 SB9-1-I0 =1= 0 0 0 SILTY SAND- Silty fine to mediumsand with trace
fine gravel, dark yellow-brown, slightly moist, medium

i. dense.
l"

,, ,

-20 SB9-2-20 =1" 0 0 0 " SAND - Silty fine to mediumsand.

Occassionalcobbles 24' to 37'.

SB9-3-29.5
-30 SBg-3-30 lil 0 O 0 . .

• .j_iGp ' SANDYGRAVEL- Fine to coarse sandy gravel with
u.Q. occasional cobbles and boulders, yellow-brown,

-40 X o-_< slightly moistto moist,very dense, micaceous•
KO.O
o. :&<

SB9-4-45 i 0 - 0 ;O.0
o :&< Numerouscobbles and smallboulders 47' to 57'.
_:O.0

-50 _¢ O O O o:o<
;0.0
o.:&(

." SP SAND - Mediumsand with coarse sand and gravel,
yellow-brown, slightly moist, very dense, trace mica.

-60 SBg-B-BO /1m 0 0 0 '-:""
•": ." Fine to mediumsand with trace silt end fine gravel.

..'_'.'" Gravelly fine to mediumsand.
-70 SB9-7-70 _L 0 0 0 ":".

""'- Occasional thin lenses of cobbles 72' to 77'.
:Z
°,.

"_,'_.SM SILTY SAND - Silty fine to mediumsand with
--80 SB9-8-80 ..L 0 0 0 . trace clay, yellow-brown slightly moist,dense. -

"I

i i
m i

: 'i Silty fine sand with trace fine gravel, slightly moistto
-90 SB9-19-90 _ 0 0 0 .i moist• -i

=. Total depth = t00'
No water encountered.

i l,

_.'P_"v.oGP GRAVELLYSAND - Gravelly fine to mediumsand
100 SB9-9-IO0 m 0 0 0 . . with trace coarse sand, yellow-brown, slightlymoist,v_rv t'l_n(_p,



FRA£CO FNVIRONMFNTAL
SogBork 12

PFE)JECT Jet Propulsion Laborator7 DRILLING HETH00 Zbal-wall atP pe______ton
LOCATION Roadwa7in fmknt of BJildin_ 299 SAHPLING HETHOO _lit spoon,2•5" X 6" t_ass sleeves
GEOLOGIST B.G. Randol/lV/_ Tweidt SL_ACE ELEVATION 1239.5
DRILLING CO LapseEnviro_ental TOTAL DEPTH (ft)
DATE (staPt/ftntsh) 10/18/92 DEPTH TO HATER (ft) N_t mcomta_ed

,
]

Well _N°_Ie "_ _" u__= _ Llthologic Description

= Oompletlon Q _ r° and Notes4-;

.-...:. _ ASPHALT- Pavement 13 inches thick).Gravel base for pavement.
:.-." SP SAND (fill) - Fine to coarse sand with somefinegravel and trace silt, orange-brown, slightly moist,
_SP medium dense.SAND (fill?)- Fine to coarse sand with fine gravel,

-t0 SBI2.Lt-IO =(i O 0 0 _''°"_:o.0 6P dark orange-brown, slightly moist, dense.
o.:o_ SANDYGRAVEL- Fine to coarse sandy gravel witht;o.0
o.-_< occasional cobbles tO' to 15', light yellow-brown toorange-brown, moist, dense•

'._6P GRAVELLYSAND- Gravelly fine to coarse sand-20 SB12-2-20 =1= 00 0 ,. O. with trace silt, mottled light to dark orange-brown,
_. moist,dense.

"" O. Becomingsilty•

"'O.
-30 SB12-3-30 BIB 0 0 0 •. ,._ Gravelly fine to coarse sand with silt, oragnembrown,"

•.O very moist,dense.
•• "( Cobbles 34' to 37'.
• O. Lens fine to mediumsand 37' to 38.5', fine to medium

sand, light orange-brown, micaceous.
- 40 SB12-.'4-40 "'- 0 0 0 ,'-.O_)"GP

_.:=¢ SANDYGRAVEL- Fine to coarse sandy gravel
"o.O with trace silt, orange-brown, moistto very moist,
_.:=_< very dense.
:o.0 Becomingmore silty, more dense.

-50 SBI2-5-50 "J- 0 0 0 "_"_.SN SILTY SAND - Silty fine to mediumsand with
trace coarse sand, orange-brown, moist,very
dense.

Slightly moist.
Fine sand with mediumsand and trace silt, occasional

--60 SB12-6-60 BIB 0 .2 0 fine gravel.
Fineto mediumsand with trace silt and fine gravel.
Gravelly 62' to 67' with occasional cobble.

-70 SB12-7-70 =1= 0 .2 0 I' SH SILTY SAND - Silty fine sand with fine gravel, cobbles
and trace clay, dark orange-brown, moist, very

_ dense.
_ Granite boulder from 72' to 77'.

•.'." SP SAND - Fine sand with trace mediumsand, orange-

_i_ brown,slightly moist,very dense.

-80 SBl2-8-80 _ 0 .2 0 SH SILTY SAND- Highly decomposed granitic boulder,
moist, very dense.

GRAVEL- Silty and sandy gravel with cobbles and

SB12--87. o 2 o N boulders, orange-brown, slightly moistto moist,very
• _- dense.

Decomposed granite and diorite (cobbles and
- 90 boulders) 82' to 88'.

Total depth - 88'
No water encountered.

- ooi



..... EBASCO ENVIRONMENTAL
SolBorhgB

PROJECT JetPropulsionLaboratory DRILLING METH00 Dual-wallairper______ion

LOCATION Drivewayat south end of Bulldir_ 107 SAMPLING METHOD _ltt spoon,2.5" X 6" brass sleeves
GEOLOGIST B.G. Randolph/RobTweidt SUI:FACE ELEVATION t134.8
DRILLING CO LayneEnvlronmental TOTAL DEPTH (ft) I00

DATE (start/finlsh) I0/I£_ DEPTH TO WATER fit) 51.0

--a_r" CompletionWell _No_,le.a_ _ _(_.._i_ =I =_: and Notes

: " SM ASPHALT- Pavement (3.5 inches thick).
SILTY SAND (fill) - Silty fine to mediumsand with

occasional pieces of fine and coarse gravel, dark
orange-brown, slightly moist,mediumdense.

SBIg_t-IO _ 0 4 0 Brick fragments in soil cuttings. _
Silty fine to mediumsand with trace coarse sand,
dark brown,moist.

°o'"SP

•.'.._... SAND - Fine to mediumsand with some coarse sandSBt9+2-18 0 .5 0 and trace fine gravel, orange-brown, slightly moist,m
• .'. dense.

%*.

.'.. Thin lenses of gravel 20' to 24'.
e • _

:".':' Cobbles from 25' to 27'.
o, = •,

SBt9-.'3-30 _ 0 .2 0 :'". Fine to coarse sand with some fine gravel, slightly "
::-'."_.. moist,very dense.Cobbles at 33'.
• ". Bouldersfrom 34' to 37'.
.'..- Fine to mediumsand with fine gravel and traceSBI9-.'4-38 0 .2 0mm coarse sand, moist.

0 - O :._:_ 6P SANDYGRAVEL - Fine to coarse sandy gravel with "_2Or} cobbles, light yellow-brown to orange-brown, slightly
_ moist,very dense.Diorite boulder 42.5' to 46'.

:O_)'_GP Gravelly sand.
SBt9-.'5-50 -.. 0 2 0 _:_(

"O.0 Cobbles with some mediumto coarse sand, mottled "
_.:_¢ light yellow-brown and black, moist (sample wet).
:.0.0 Cobbles and occasional boulder 50' to 58'. "

--- _.-&(
,o.0 Soil cuttings are wet.
_.:_c Making water with soil cuttings at 57.5'. ._

SBI9_6-60 m 0 0 0 "OO Fine gravel with fine to coarse sand, saturated.
_.-oc Boulders up to 3.5" thick 6£ to 67.2%
'.O.O
D."&C
•r_,, SAND - Fine to coarse sand, orange brown, wet,
• ".'"SP dense, micaceous.

SBt9_7-70 ,,M= 0 0 0 "'", Gravelly fine to coarse sand.

._0_ SM SILTY SAND - Silty fine to mediumsend withGP some fine gravel, moistto very moist,micaceous.
_.-o¢ SANDYGRAVEL- Fine to coarse sandy gravel with
"O O cobbles and boulders, orange-brown, wet, verydense.

SBI9-_8-80 m 0 0 0 _SP SAND - Fine to mediumsand, orange-brown, very*,

moist,very dense.
_GP Boulder at 8£ to 82.5'.
_.;_( GRAVELLYSAND - Fine to coarse sandy gravel

;_ wtih cobbles, orange-brown, saturated.sP
SBtg-9-90 _= 0 .2 0 .; SM SAND AND SILTY SAND - Alternating thin layers

L
.... of fine to coarse sand with gravel and silty fine sand,
." " orange-brown, saturated, very dense, micaceous.

•" ' Boulder at 100'.
".': • Total depth = 100'

,, ,, n Static water level at 51.0' (1400 10/16/92)



..... EBASCO ENVIRONMENTAL
Borhg21

PROJECT Jet Propulsion Laboratory DRILLING HETHO0 Dual-wall air percussion
LOCATION Parkir_ lot north of BJildtn_ tl SAI_ING _ Split spoon, 2.5" X 6_ bass sleeves
GEOLOGIST /_ Theidt/B.6. /bxlolph SUFFACE ELEVATION t1=75.5
DRILLING CO LayneEnvironmental TOTAL DEPTH (ft) 10t
DATE (start/finish) 10/15/92 DEPTH TO WATER fit) 40.0

10VAIppm]

Well Sample _ i i__. Litho logic Descript ion

Completion No. _ and Notes

S'-NASPHALT- Pavement (4 inches thick).
SILTY SAND - Silty fine to mediumsand with somefine

gravel, dark orange-brown to gray brown,slightly
moist, medium dense.

"SW
• ., SAND - Fine to coarse sand with some fine gravel,SB2t-I-IO -J.-O 0 0 .'o.,, .., light orange-brown, slightly moistto moist,medium
•,.., dense.

0 0
_'°" GN GRAVEL- Gravel and cobbles with fine to coarse

)_ sand, light gray to pale brown, dry to slightlymoist,very dense.
SB2l-2-20 =p, 0 0 0 ".'.'_SP SAND- Fine to mediumsand with somecoarse and

• ". i somefine gravel, pale brown, slightly moist,very
:-'.'i dense, micaceous.

.'-, Boulderfrom 22' to 25'.
•.., Fine to coarse sand with somesilt and gravel.

• Fine to coarse sand with gravel, light to medium
SB2l-3-30 mm 0 0 0 . ." orange-brown, slightly moist,very dense.

_..o- SANDYGRAVEL- Fine to coarse sandy gravel with
:0.0 6P trace silt, light orange-brown, slightly moist,very
_-_¢ dense.
"o0'

s=z_0 - 0 _ SP SAND- Fine to mediumsand with some coarse sand.. • and fine gravel, dark orange-brown, wet, dense.
• .... Sampler wet.

z¢ 0 - 0 _.:o_ Light gray color from 42' to 44'.
"0.0 GP Makingwater with soil cuttings 81 44'.
_.:_C SANDYGRAVEL- Sandy fine to coarse gravel with

=m 0 1 0 :O0 ' light yellow-brown, orange-brown, andgray,
_.:'_< saturated, very dense.
:o.0
3.-&(

Xo...o4
SB21-4-60 m 0 - 0 SP GRAVELLYSAND - Fine to coarse send with fine gravel.-.-., and trace silt, orange-brown, saturated, very dense. "

,°'.

6P SANDYGRAVEL- Fine to coarse sand with gravel,
0 0m

_.v_..( cobbles and boulders, pale yellow-brown to
0.0' orange-brown, very dense.Boulderfrom 70.5' to 72.5'.

SB21_.5-75 m O 0 0 __" "SP GRAVELLYSAND - Fine to coarse sand with fine_ravel
• -'P._ GP and trace silt, orange-brown, saturated, very oense.

.:,o_
SB21-6-80 m 0 .5 0 • SH SILTY SAND- Silty fine sand with somemediumsand,dark orange-brown, moist, very dense.

Gravelly from86' to 88'.

.... SAND ANDSILTY SAND - Alternating thin layers fine to
S_M mediumsand and fine sand with trace coarseSB21-7-go ,q= 0 0 0 .j. sand and fine gravel,siltYorange-brown,saturated,

dense.

Total depth = 101'
Static water level at 40.0' (1410,10/15/92)

0 mSB21-_8-100__ 00i 0 '.'.'_' SP SAND - Fine sand, dark orange-brown, saturated,
micaceous.
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JoBNo.:s.o4= LOG OF DRILL •HOLE DRILLHOLENO.:MW-I
PROJECT: JPL UpL,radient Welll LOGGED BY: E. Powers DRILLING DATE: Aulrust 22, 1989
LOCATION: P..,am:lena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: +Rotm.y Mud, 9 7/8-in. REFERENCE EL.: 1115 Feet

,'_ ATTERBERG
.... 2: I-

I- O LIMITS
W n O+
I,.,- llJ IL+¢ o m GEOTECHNICAL DESCRIPTION >- m
IX \ -l-IX O I,- ,_ 12. j

_ _ '," z _o. m im • ' z
m z m o o AND CLASSIFICATION z +IX_- . o ,,, o
I'-,-. M I- W ILl O0_ _ U./ I_F- O _ Z M

I.- _ --I --I ..I _1 "_ _,', I.-IM I._1-- I.-k.. <2: I- 01
IIJ I- .J -I 0. 0. _0 0. U. 011- _,.4 m,-+ :_ H I-

I_1 W 0. H ,_ ,r" ',J'- 0-I _ _-U HZ Q'_" _+" IX 0 m
.I I1. IJ,I IX W ¢Z _ -103 IX IXD. O0 M_ -I_ 0 0 W

' + II./ ',,-' C3 0 IX _ I_ m ,,., 0 _',.," _'U .J.J .0.-I I- <Z I.-

_:.;' +:': "ALLUVIUM ((QS_" with cobble, brown,. " SILTY SAND and boulders, light
o l- -I...... •i:.._ dry,loo...

•1110 "'-

i- _:.+" "
•I: ".-;,

E- ,4:. 'i: •

,i _.+.4

•._ w.+ +

..'.

1100 _ _'...4
_...+

". ,,ql

l.':.'_ set I0" conductor to 15 feet, end ol'.hift 8/22/89.,,,.,

20.
..." "ALLUVIUM (qd)"

SAND (SP) brown with white quart+ znd feldJpLr, medium
+' • to very com-_e ffrained, _g'ulm" with traces of clayey

. . Jilt.I

• i .i .

°_ , "

.,,..._-. cobble.

'.411-'. '"

"-_ll-

, ,.'.1080 -m-
-ill-.

,o.. -_ gbou,d...

: _ "ALLUVIUm (Qd)"
SILTY CLAY (CL) brown, so/t, soluble, with very fine

gr_ined sand and lenses of cobbles.

.lOTO

cobbleJ.
SO.

.I060

60. _

i" :.1 "ALLUVIUM (Qa3)"
,.'...'.'" SAND (SP) brown, medium to coarse l_'ained, ang'ular with
'.i'"i.'i- scattered gravel and cobblel.

lo_n ' " ' ""
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LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-1

PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: August =2, 1989
LOCATION: Pasadena, California CHECKED BY: C. Kendall DATUM: USGS, PPl_39, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 ?/8-in. REFERENCE EL.: lllS Feet

ATTERBERC
• J "I- _ LIMITSP. 0

D- W it _.¢ o o GEOTECHNICAL DESCRIPTION )- ., 0_
IZ _ . I-n" 0 l- _ Q. jZ W 0 ZW .J M v ¢

.... o _ " z _ a. o AND CLASSIFICATION ") _ ,_ ,_ z,' Z 0::1- _ O v W 0
H Z M

:> m I,- J .J _ _;30 _ u.mP ul. _ i_ l-

J U. W rr ILl _ _i--lm rr O_O. 00 HM .JM 0 0 W

SAND (SP) brown, medium to come gr-;ned, angular with
• ecattefed gravel and cobbiu.
".:.'-., :i.. 70.. .. " • "" - ,! _ _-

i.. -
• • ", -i

' .:/_.1 "" " " " ",zo4o .. _-
.- ' i...:

.:':': ':'i
".'.'-.' ,I

80, : :" %1 grading to fineto medium gr_ned sand, with lenses of

,':i::-i: i clayey silt.

90, • : ". • I_coming coarse to very come gr_ined.

• ., •
• : • .

,::.'.
.1020 '.' " "i'"_"

• ; .. ,

_..'.

100.. ' : ". • end of shift 8/23/89.
:'" .

.I010 ":""" _ --

:!i:.ii.!i.I
• : • . ¢

_o.. _! -._LUVZUM(_-_)"

CLAYEY SAND [SC) brown, very fine to coarse grained,
large amount fines u seen in thickening mud, occasional
cobbles.

1000 ..

120.

cobble lens.

1,¢1 tr_te*_ of w_2th#P,.d fe|d._t_r in _T.AY_Y _ANI")
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LOG OF DRILL HOLE
JOB NO.: S88042 DRILL HOLE NO.: MW-I

PROJECT: JPL Upgradlent Wells LOGGED BY: E. Powers DRILLING DATE: Aulrust 22, 1989

LOCATION: Pu_dena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, PlAte 2.6
DRILLING METHOD: RotL-,y Mud, 9 7/8-in. REFERENCE EL.: Ills Feet

kT'I'ERBERG
3: _" L|NITSI- O

W B. 0 ^
I- m ii. i,
¢ o e GEOTECHNICAL DESCRIPTION )- ^ tn
n, % . I-n" 0 I- X Q. J

Z W 0 ZW J M v _. _. v
..... o _ =' z =u. AND CLASSIFICATION m m ._ ._ Z

Z _1-- ,,., O_ ILl 0M 3: H 0 O
I-_ _ I- W W Ogl, H UJ 32:0 M Z M

_ _ -I J J 3' 3:: _,', I-LU MI- I-I- _Z I- 01
W W n Z: OJI _. )'O O'E: = (ZE _ _
_l h I11 lY III _: _: _ll_l INS Efl I'IH, _H O I"1 III

..... W v O ri I_,U) I_ Wv _ r_v_EU JJ G.J: I" _: F-

"ALLUVIUM(qAl)"
._ . CLAYEY SAND (SC) brown, very fine to coarse irrAined,

large imount fines ,1 seen in thickening mud, o_¢,-,ion_l
_, r" cobbles.)

,_80 .

b,-

140.

.970

150. becoming t_ner &rAined.

_960

, becoming comer grl_,_ed.

160.

, o, Bottom of drill hole At 162 feet, on 8/24/89.
Groundwater estimated st approximate depth of 85 feet

bued on electric log.
Borin8 completed u Monitoring Well MW-I, water level

meaJured September $, 1989 At depth of 39.04 feet.
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AS BUILT WELL COMPLETION SCHEMATIC
MW-1

,, , _ Locking l_iser
.... --" , Slip Cap, PVC Ground Surface

v/i//i _ I/////.,_ I

....... Depth Below _

Ground Surface

(feet)
Cement SeM

/i# Blank PVC Casing, 4 inch

-- , , f/#
//#

//,/

59 _ _ Bentonite Seal (ll2-inch pelletl)6S .-.';:::: .:..._-,,
:,...._• :';':.::.:_-
.: :.k.,, : t.7:.';.

:';':':::_ E:'"-"
70 :; .":. :7.

:':2",'.;,_ . Well Screen, O.020inch slot PVC
::..'.-'-; -- :;':C':::".
:';.:.:::_.-- :_.-:.-;_
._:':.:.--- _.!.--::-
:'::.::;; --Y.::t?:: Gravel Pack, Monterey No. 3

.i!_.:.::.:._-' -- ;::'.;:;'_
• ,*_°- ,, •

1lO "'..-:;::, ,:';.:.::.:::':.
.';".::..:'._. :'_.":-'' Blank PVC Cuing, 4 inch• o°,
,'_.-: ::. _.:........: :._.,, t_..:;_:v

120 :;-.'..-.:_, '":':"

i!_ !!'i °, 2" .*o_,

':*.',::.',' • Threaded End Cap, PVC
•;;:'L'*; "" """..... ;..-.:.:::y.

162
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BORING LOG AND WELL COMPLETION DIAGRAM

F.D1011 I_10510-6.SNA



LOG OF DRILL HOLE
JOB NO.: $88042 DRILL HOLE NO.: MW-2

PROJECT: 3PL Upgrldient Wells LOGGED BY: E. Powers DRILLING DATE: Auirust 14, 1989

LOCATION: Puidena, C_Hfornia CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rota_/Mud, 9 T/8-in. REFERENCE EL.: 1168 Feet

ATTERBERG

_ LIMITS

u. o GEOTECHNICAL DESCRIPTION )- _)
• n, 0 I- ._ a. .J

-°z z° _M z o_°" o AND CLASSIFICATION euJz n,).. _Jo_, tu zo

:) KI I- J .J el o. 1::21O n, it o11- DH _H :)

RI W [L -- _ s- s-iOi J (l: _ _Z 0 "s" _= = = m
J h hi IW IIq 4_ _ ITI IY C) O I.'lH Jl'l O I') III
Ill w O O E I_ I_ _v {_ EU JJ _.J I-- (Z: 1-

p_rkJn¢ lot _avpm4.nt 4" nve_" R" hs.s_,

"ALLU-VIUI¢[ (Qa[)"
SANDY SILT (ML) light brown, soft, dry, with moderate

amount very fine irra_ned samd and scattered rock
. t I "! f I. fraE'lTJentl-

becomes damp at 5 feet.

1160 cobbles at 8 feet.

10. L

set I0" conductor to 17 feet, end of shirt 8/14/89.

" . SAND multi-colored, predominantly very coarse
" grained and rounded, with appreciable fines or silt beds.

"=:_:.. numerous cobbles below 22 feet, primarily granitic
:.,,.. fragments, with fine to coarse sand.

-al-.. j _

"41"'am"

1140 .4,,."_"• j

- "4m""el"30. :

•.. "ALLUVIUM (qal)"
'" " SAND (SP) multi colored, medium to very coarse ffrained,

•" '.:. " with scatteredgTaVal.

I1_0 ' .

40.

• .'i _ •

• . .i,. L _

1120 ...
• thinned mud, end of shift 8/1S/89.

SO. . :.:: : •

:

L. .- • :/.'i.

. . . .•

• : ... increasing gravel.
1110

:

60. ''
•"":: ::: numerous cobbles below 61 feet, predominantly granatic with
:Q': ' • sand. Clear and milky quartz, white and pink feldspar,
•4_-.."_'." rare green (metamorphic.'/), rock fragments, considerable
4,,. "4" fines es seen in thickening mud.

•. SHEET 1 OF 3 LEGENDTO LOGSONPLATEA-2 PLATE A-].2



LOG OF DRILL HOLE
JOB NO.: $88042 DRILL HOLE NO.: MW-2

PROJECT: JPL Upgradient Wells LOGGED BY: E. Powers DRILLING DATE: Aut_ust 14, 1989
•LOCATION: Puadena, CLlifornia CHECKED BY: C. Kendall DATUM: USGS, PP13S9, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 T/S-in. REFERENCE EL.: 1168 Feet

•I- _ I_TTERBERI_
.... I,- 0 LIMITS

m 0,. o
i- iiJ IL i1.
¢ o c_ GEOTECHNICAL DESCRIPTION >- ^ m
rr _ l-n" 0 I- N• 0. . J

Z W O ZW .J M v ^ ^ _-' _Zo c_ _- z_,, _ ,,, ._ ._ z
H z N o o AND CLASSIFICATION z =_- -. o-- us o
I.- _ _ 1- gl gl O_ H W DZ O M g H

I- "1" .I .J J :_i "t- eaAil-gl HI- I--!-- _g I- gl

M ILl O. M _[ £ _" O J _[ >-U MZ 0'£ ¢[Z: n, r_
_1 I1. UJ fr I11 _Z _: _Ira a: O:KL OO MM .JM O O
I/4 _, O ID ew I_ _ m_ O 0',," £U .J-I nj I- _: I-

-"-- . "ALLUyIUM(QLI)"
: _'i SAND (SP) with cobbles, multi-colored, medium to very•41m-.."

•. : coarse Stained.1100 .Q..
.'.._

70 ._ .m....'
,4D,, "GD"

• ,,41_ "ql_

"ALLUVIUM (Qd)"
1090 SILT (ML) brown, n_¢aceou,, ,lightly clayey, with ,ome very

fine grained sand. Below 80 feet, becoming thinly
" interbedded aJ noted.

80. _ cobblel, primarily granitic rock fragments, with fine-to.he

g.._ sand and fines.
.ql,

1080 " " silt len,es.

90.

-m-. cobbles, ,_, above.
UI_ ,is.

!'. .... SILTY SAND (SM) brown, very fine .and with large amount
,, of.ilt.

10?0

I00_ _ CLAYEY SAND (SC) brown, soft. with fine-coarse sand.

• -m- cobbles, granatic rock fragments with fine-coarse sand and
l- .am. .Sit len.es.

_1= =la.
1060

• D.. l,

110.. _s-o

•gl- .i

lOSO •
9m- ,a_

-
120. _ _m-,_.

"'I'--. "" SILTYtomediumSANDsand.(SM)brown, ,oft, slightly clayey with very fine

1040
I"
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.losNo.:s.042 LOG OF DRILL HOLE DRILLHOLENO.:MW-2
PROJECT: JPL Upgradient Wells - LOGGED BY: E. Powers DRILLING DATE: August 14, 198g

LOCATION: P_adena, California CHECKED BY: C. Kendall DATUM: USGS, PP1339, Plate 2.6
DRILLING METHOD: Rotary Mud, 9 7/$-in. REFERENCE EL.: 1168 Feet

_, _ "i- _ kTTERBERG
t- O LIMITS

W n 0
I- W Ik¢ o c_ GEOTECHNICAL DESCRIPTION >- an
IY _ .iJ -o' 0 I-- _ /

.... o __ ," z =_ _ ,,, .x .x zN z M o o AND CLASSIFICATION Z frl.- ,-, Ov I1/ O
I,,- _ H I- W W UI/) M _ _Z' 0 H Z H

ILl W n M ¢ £ _" 0-1 ¢ _-O HZ _T" _T" w Q
J It. W • W ¢ ¢ J g) • I_0.i O0 HM--IH 0 0 W

_ W v C) 0 _ g_ I/) W v (_ O_ £U -IJ a..I I- _ I-

_--'-a_ Cobbles, primarily granitic rock fragments with trac_ of• almm'.
dark gray metamorphic (?) fragments, with fine to coarsems-.as.

.: -m-' grained sand and silt.may..am

end of shift s/le/st.r
• ." -" SAND (SP) primarily quarts and feldspar, very fine to coarse
• '.:'.." grained, with some fin_.

I030 . .':'::'i':

140. . :'2:'.

Cobbles, granitic rock fragments with large amount of very-m-.
may.m. fine to coarse grained sand and soluble clay u seen in

•m-. thickening mud.
m-o

.. maiD, _.

ql" ,41_ ,
1020 -m-

CLAYEY SAND (SC) brown, fine to come grained sand

• 1S0, with SILTY CLAY matrix.

1010 _ • . ... Ran E-LOG to 158 feet.
_" ".'.' .'. SAND (SP) white quartz and feldspar, medium to very

160. !ii: co,. grain, ""
•m- Cobbles, granitic rock fragments with medium to very comems- .,_

• _.: grained sand.
t-.m. --

4_'
1000 ms-

1TO. _" .m.• _ _-
am-._.
• i ,411_ .

_'-m.

:...... SAND ($P) predominantly quartz and feldspar, medium to
• - . : : • - very coarse grained, with traces of mottled gray brown

'.'.:". clay.

• . • .

Bottom of drill hole at 179 feet, on 8/17/89.
Possible groundwater tones below depth 140 feet based on

electric log.
Boring completed u Monitoring Well MW-2. As of

September 5, 1989 no free water h ,u entered the well.
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AS BUILT WELL COMPLETION SCHEMATIC
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WELL MW-3

BORING LOG AND WELL COMPLETION DIAGRAM

.... WESTBAY MP CASING INSTALLATION LOG
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EBASCO ENVIRONMENTAL
HELL NO. MH-3

PROJECT JPL _'_I DRILL HOLE DIAMETER (in) t5.75/9.875

LOCATION Pasadena, California 6ROUND LEVEL ELEVATION (ft) 1100

GEOLOGIST/ENGINEER t4. Cutler'. T. Tomczvk TOTAL DEPTH OF HOLE (ft) 730

.... DRILLIN6 COMPANY Bev]Jk DEPTH TO WATER (ft) 130.50

DRILLING METHOD Mud Rotary DATE (start/f_nlsb) 1-11-90 to 1-24-90

NELL/BORING DESCRIPTION AND NOTES
COMPLETION

SAND. MULTICOLORED
_ medium to very coarse grained with abunOant gravel.

predominantly quartz anO felOspar.
BOULDERS
granitic, rounded, up to 2 ft in diam.

SAND, MULTICOLORED

medium to very coarse grained with abundant gravel,
predominantly quartz and feldspar.

BOULDER
granitic.

SAND. MULTICOLORED
medium to very coarse grained with abundant gravel.
predominantly quartz and feldspar.

(drilled 15.75 in. hole to 22 ft.: set conOuctor
pipe; continued drilling with g. B75 in. bit)
('soil-3-1 collecteO at g: 10 on 1-_7-90)

SAND. MULTICOLORED
medium to very coarse grained with scattereO grave1-c_
predominantly quartz an0 feldspar.

SAND, SILTY, LIGHT BROWN
moderate amount of very fine grained sand and
scattered gravel.

SAND. MULTI-COLORED Z
meOium to very coarse grained with some gravel.
predominantly Quartz anO feldspar, occasional -_
granitic cobbles.

BOULDER

SAND, MULTI-COLORED
medium to coarse grained with some gravel.
subangular to subrounded, few thin lenses of
clayey silt.

SAND, MULTI-COLORED
fine to very coarse graineO with abunOant grave],
subangular, poorly sorted. --_

SAND, MULTI-COLORED
fine to very coarse grained with few granitic
cobbles or boulders.

BOULDERS
SAND. MULTI-COLORED

medium to coarse graine0, with abundant gravel,
preOominantly Quartz anO feldspar.

('soil-3-2" collecteO at _2:35 on 1-17-90)



EBASCO ENVIRONMENTAL
WELL NO. M#-3

PROJECT QPL ESI DRILL HOLE DIAMETER (in) $_, 75/9.875

LOCATION Pasadena. California 6ROUND LEVEL ELEVATION (ft) 1100

GEOLOGIST/ENGINEER N, Cutler. T. Tomczvk TOTAL DEPTH OF HOLE (ft) 730

..... DRILLING COMPANY Bev]Jk DEPTH TO WATER (ft) I30.50

DRILLING METHOD Mud Rotary DATE (start/finish) I-tt-90 to t-24-90

....

WELL/BDRING _ _ _ _ _ DESCRIPTION AND NOTES_ COHPLETION _ _- [_

-- _00 _ .'._: SP SAND. MULTI-COLORED .
. _ .'.'.' medium to coarse grained with trace gravel. .

o ON....;":ii

• :1_0 _, "-:_ "
____,'--_--CL'SAND. MULTI-COLORED
_---- medium to coarse grained with trace gravel. -

- 0 0 N -- --_--SPiSILT, CLAYEY, LIGHT BROWNee

• _ ". ___CL BOULDER .
20 _ ._ ."--.SP SAND, MULTI-COLORED "

_ medium to coarse grained with common light brown

...... _ _ 0 0 N ,._---.'ML.--_-' clayey silt to sandy silt ('25%). ."

:- _30 _'" - -

" _ _ _ -.---SC BAND, BROWN- _ _ --" medium to coarse grained with abundant brown -

-- _ _ I 0 0 N .... ----..__ clayeyincreasingto sandy(_50%).silt,percentage of silt --

. _ _, --" (hole angle: 0.125 degrees) .

_40 _ _ ..--SC SAND, CLAYEY. BROWN
" _ --" very fine to coarse grained, large amount of clay

" _ 0 0 N II I "im and very fine sand matrix (-70%), occasional --

, _, granite boulder.

_50 _, ..--SC SAND, CLAYEY, BROWN

" ,, _ 0 0 N " and very fine sand matrix, occasional grave] anO --
_ very fine to medium grained, large amount of clay -

" ' > i!' --._ coarse sand.

" 4-_0 --SC SAND. CLAYEY, BROWN .
--" very fine to coarse grained, trace gravel.

-- 0 0 N -- -- becoming coarser grained, silt and clay matrix. --

_70 _
" / ."." :'.' _ -- SC BOULDER -

J .'.: .'.: _ _" SAND. CLAYEY, BROWN

-- }.:. '...'. _ 0 0 N .... __--. fine to coarse grained, occasional very coarse --. _ sand and gravel, silt and clay matrix. _

" _ 8 0 ' r ' " " '

" :]'I --SO SAND, CLAYEY, BROWN --_

.'_" :'.'i --" fine to coarse grained, trace grave], clay anO-- :.'.: .'.: 0 0 N .... __--. very fine sand matrix ('20_) --
(J_ ,,. ....

. 5 £. : _-7

_ u_ _ , __ --SC SAND, CLAYEY, BROWN-MULTI-COLORED "
' --" fine to coarse grained, clay and silt matrix (~_5%)Z

- vOO....__A-200 _L_ i i 3-3 -. ('soi1-3-3" collected at _3:O0 on _-_8-go)



EBASCOENVIRONMENTAL
HELL NO. MN-3

,, PROJECT JPL E_I DRILL HOLE DIAMETER (in) t5.75/g.B75

LOCATION Pasadena, Ca]JfornJa GROUND LEVEL ELEVATION (ft) 1100

GEOLDOIST/ENGINEER M. Cutler, T. Tomczvk TOTAL DEPTH OF HOLE (ft) 730

...... DRILLIN6 COMPANY ,Beyljk DEPTH TO WATER (ft) 130.50

DRILLING METHOD Mud Rotary DATE (start/flnish) 1-11-90 to 1-24-90

_ WELL/BORING _ _ DESCRIPTION AND NOTES
COMPLETION

o

_ 200

....... - .--sc SAND.CLAYEY._DWN

/" o o N ('_m.
•.--_ very fine to coarse grained, clay and silt matrix .

"210 /, _ sc SAND.CLAYEY.BROWN-MULTI-COLORED

_/// _ .-- fine to medium grained, occasional gravel anO -
- ;// _ 0 0 N .... _ coarse sand. --

--220
•_SC SAND, CLAYEY, BROWN -

, _ very fine to coarse grained, abunOant clay an_ -
""" "'" 0 0 N -- "-" silt matrix ('5011I) occasional gravel --

.o i .

- 230
" _ '.-"': "":.• _ SC SAND. CLAYEY, BROWN.4
" "" "'" _" very fine to coarse grained, clay anO silt matrix -
-- 0 0 N-- (-40_). --

..-. .--, = --.

-240 ; i I
" /,' i ' ."--SC SAND. CLAYEY, BROWN

_" very fine to meO_um graineO. Cuttings mostly clay
u_ ,. _ IO 0 N and silt ('70Z)

250 _'L. _ .,._ .---SC SAND. CLAYEY, BROWN --"

J very fine to coarse grained, trace gravel, very
b_O _U .

- "'.'--".' 0 0 N .--:"__.-_" abunOant clay and silt matrix (-75_).

" 2_0 -- '. " / : ''. __ .. , (hole angle: _ Oegree) ."
'.'. _.'. ..--SC SAND, CLAYEY. BROWN "
:" ."' --" very fine to coarse grained, trace gravel, very -

- "': :"" 0 0 N ....__'_'. abundant clay ann s_lt matrex (-659;). -Z"
: '..i I

270 ; 4 ..--SC SAND, CLAYEY. BROWN

: _ _ --" very fine grained to coarse gra_neo, abundant -

_ _/. 0 0 N --''-- clayey silt matrix, some Silty clay present. --u_ _, _-L -

--280 _ _ _ SC SAND, CLAYEY, BROWN -
" _,, --
- m _ _ --" very fine to meOium graineO, abunOant clay and0 0 N -- silt matrix, occasional coarse sand and gravel -

- _-- __
--."-290 _ -- SC SAND, CLAYEY, BROWN _-

--' very fine to medium grained, abundant clay anO --- _ , ,'0 0 N __--. silt matrix, occasional coarse sanO and gravel, ---

×- i_ -- _

:3oo 2"1 .' --_ 3-4 --. ('soil-S-4" collected at B: 35 on _-_9-90)



EBASCO ENVIRONMENTAL
HELL NO. MH-3

..... PROJECT JPL ESI DRILL HOLEDIAMETER(in) 15.75/g.B75
LOCATION Pasadena.California 6ROL_ LEVEL ELEVATION (ft) 1100

GEOLOGIST/ENGINEERM. Cutler, T. Tomczyk TOTALDEPTHOF HOLE [ft) 730
..... DRILLINGCOMPANY l_eylJk DEPTH TO WATER (ft) 130.50

DRILLINGMETHOD Mud Ro_ary DATE (start/finish) 1-11-90to 1-24-90

NELL/BORING DESCRIPTIONANDNOTES
COMPLETION

m R
_, SAND. CLAYEY. BROWN

_ _ ,- fine to coarse grained, common silt and clay
_" matrix ('45%1 occasional boulders

'= "" SAND. CLAYEY. BROWN
-. fine to coarse grained, common silt and clay
H matrix ('45%1. occasional boulders.
.i

rJ

•"." -'." SAND. CLAYEY, BROWN
'.. :.' fine to coarse grained, common silt and clay
," ::" matrix ('45Z1, occasional boulders and gravel•
•, . .'

, °:,

- SAND. CLAYEY. BROWN
",• "•' very fine to coarse grained sanO with silty clay.
•.' • matrix ('45_1 .

: :.:.
'•, "", SAND. CLAYEY. BROWN

very fine to coarse grained sand with silty clay
"." ".' matrix ('45%1

• • [•

,': ."

" ' SAND. CLAYEY. BROWN
:"/{:" very fine to coarse graineO sanO with silty clay
.. .. matrix ('45Z1, occasional gravel.

-.

• o ,.

." .'." SAND. CLAYEY. BRONN _-
•" fine to coarse grained with silty clay matrix -

• "' ('55%1 occasional very coarse anO and gravel• o .

,, SAND, MULTI-COLORED,v medium to very coarse grained, minor amounts or -
"/ "" brown silty clay. predominantly quartz and felOspar_r_ fj

f_

-- SAND. CLAYEY. BRONN
FJ

,, ,, fine to very coarse grained sand with silty clay
,, matrix ['50%), trace gravel•
/J

fJ

/#
f#

,, SAND. MULTI-COLORED
,, medium to very coarse grained, minor brown silty
/J

,_ clay, occasional gravel.
f_

,, ('soil-3-5" collected at _2:30 on 1-_9-901 -
(..Z



EBASCO ENVIRONMENTAL
NELL NO. NN-3

,,, PROJECT ._IPL ESI DRill HOLE DIAMETER (in) t5.75/9.875

LOCATION Pasadena, California 6R0UND LEVEL ELEVATION (ft) 1100

GEOLOGIST/ENGINEER M. Cutler. T. Tomczyk TOTAL DEPTH OF HOLE (ft) 730

_ DRILLING COVPANY ,.Bey]Jk DEPTH TO HATER (ft) t30.50

DRILLING METHOD Mud Rotary DATE (start/f_n_sh) l-;fl-90 to 1-24-90

WEll/BO INGCOM ETIONo. _, "J DESCRIPTION AND NOTES

-400 --
• • ISC

',, --. SAND, CLAYEY, BROWN
•-- fine to coarse 9raineO sand with silty clay matrix -

-- 0 0 N __. ('352;).

• 4J0 --" (hole angle: 0.75 degrees)

_ •--SC SAND, CLAYEY, BROWN
. --" fine to coarse grained sanO with silty clay matrix
-- 0 0 N --'__. ('35_) . --

BOULDER

..... -420 ..--SC SAND. CLAYEY. BROWN
.T'.._ fine to coarse grained sand with silty clay matrix

-- 0 0 N --__. ('3DZ), becoming coarser grained. --

.--430 .:" SP SAND, CLAYEY, BROWN --
-.'. fine to coarse grained sand with silty clay matrix

.... " ('30Z), becoming coarser grained.
0 0 N ._..

e ee

440 "" -
.'.''SP SAND, MULTI-COLORED
;'.'. meOium to coarse grained, trace silty clay.

- _n_ i O 0 N -- :%. occasional gravel. -
:. _ BOULDER _-

;..: "

-" 450 ".'_SP SAND, MULTI-COLORED

•.'.': medium to coarse grained, trace silty clay.
..... 0 0 N ." occasional gravel --
- .a .'. •• BOULDERS "

:.-460 ":" "
SC SAND, MULTI-COLORED

-- medium to coarse grained, some silty clay ('_5%)
0 0 N .... __. occasional OoulOers.

..-470 SC SAND.CLAYEY,BROWN "

_._.. fine to very coarse grained with Silty clay ('25%),
-- 0 0 N --__. occasional gravel. --

- BOULDER

.'-480 • sc SAND, CLAYEY, BROWN
--" fine to very coarse grained with silty clay matrix

-- 0 0 N --''_.--- more predominant ('60_;). --

i BOULDER

"490
" .'.''SP SAND, CLAYEY. BlqONN

...,
• .:, fine to very coarse grained with Silty clay matrix

-- -0 O N -- ."•._ more predominant ('60_). --

× °:- 3-6 .:." ('soil-3-6" collected at _0:00 on _-20-go) -500 - -



EBASCO ENVIRONMENTAL
HELL NO. NN-3

PROJECT ,.tPL ESI DRILL HOLE DIAMETER (in) $5,75/9.875

LOCATION Pasadena, CalJfornJa C_DUND LEVEL ELEVATION (ft) I100

GEOLOOIST/ENGINEER /4. Cutler, T. Tomczyk TOTAL DEPTH OF HOLE (ft) 730

,, DRILLING COMPANY Bey]Jk DEPTH TO WATER (ft) $30.50

DRILLING METHOD Mud Rotary DATE (start/finish) t-,fl-90 to t-24-90

.... _-- m'= __n _ _ _ _ DESCRIPTION _D NOTES_ NELL/BORINO -_ _ _ _ _ __--'_ COMPLETION _ w

m

•--'SC SAND. MULTI-COLORED
.... trace brown silty clay, trace gravel.

DON ---7".

...... SC SAND, CLAYEY, BROWN
me(]ium to coarse graine(], silty clay matrix ('60%)

0 0 N __..

•-- BOULDERS
_ ,:, -

• --SC SAND, CLAYEY. BROWN
fine to coarse grained, silty clay matrix (~25%).

0 0 N __..

..... ML

..... SAND, CLAYEY, BROWN

0 0 N ..... fine to coarse graine(], silty clay matrix (-50%]• _

::_:_-- (bole angle: I. 125 (]egrees)

L--.-L.-1ML SILT, CLAYEY, BROWN
..... silty clay, occasional to common meOium

0 0 N to coarse san(] present ('_0-_5%). rare gravel. --

•.--SC SILT. CLAYEY. BROWN
--" silty clay. occasional to common medium -

0 0 N "--_ "__."_- to coarse san(] present ('_5%), rare gravel. --.

.;."_ SP SAND. CLAYEY. MULTI-COLORED
-.'. medium to coarse grained, silty clay present

0 0 N ...... ('40Z).

. •

•."_ SP SAND. MULTI-COLORED
medium to coarse grained, preOominantly Quartz

0 0 N --," "." an(] fe](]spar, minor silty clay present (~15%)eee • . --

-,"" BOULDERS .

• . _SC SAND, MULTI-COLORED
--" medium to coarse grained, pre(]ominantly quartz

.... 0 i0 N --''__.-_" and fe](]spar, silty clay increases to ('20%). --

• _SC SAND, CLAYEY, MULTI-COLORED
...... medium to coarse grained, silty clay matrix ('40%) -

0 0 N --''__-T"3-7 --. ('soi]-3-7" collecte(] at _: 35 on _-22-90)
#..a



EBASCO ENVIRONMENTAL
HELL NO. MN-3

PROJECT JPL ESI DRILL HOLE DIAMETER (in) 15. 75/9.875

LOCATION Pasadena. California aROUND LEVEL ELEVATION (ft) li00

GEOLOGIST/ENGINEER M. Cu_ler. T. Tomczvk TOTAL DEPTH OF HOLE (ft) 7;_0

..... DRILLING COMPANY Bev]Jk DEPTH TO NATER (ft) t30.50

DRILLING METHOD Mud Rotary DATE (start/finish) 1-11-g0 _o 1-34-g0

%:,

NELL/BORING DESCRIPTION AND NOTES
COMPLETION

g

SAND, CLAYEY. MULTI-COLORED
' ' medium to coarse grained, silty clay matrix (~30%).

...... SAND, MULTI-COLORED

medium to coarse grained, silty clay matrix ('_5%).
.', .'.

.,, .,

SAND, MULTI-COLORED• , ".,

• • medium to coarse grained, silty clay matrix ('_5%}
'. ',.

_j .:- .:.
•. • '

". ." SAND, CLAYEY, LIGHT BROWN
-" . hard, medium to coarse grained, silty clay matrix
: : ('60Z) .

• " BOULDER
,:. .'.-

•"i L'I SAND. CLAYEY, LIGHT BROWN -
• hard, medium to coarse grained, silty clay matrix

_ j ,';•: ('60%), common boulders. -
.

." .' CLAY. SILTY, BROWN

..' ' .• u

• " SAND. CLAYEY, BROWN -
..... .'_ .'_ hard, fine to coarse grained sand with silty clay -

: .: matrix ('60%), some decomposed granite ('3-5%). _
- :

•: .. SAND. CLAYEY. l_qOWN _-
• ' hard. fine to coarse grained sand with silty clay
•"_ .'_ matrix ('70_0. common boulders. --

•" .' SAN[]. CLAYEY. BROWN
•. ".- hard, fine to coarse grained sand with silty clay

• matrix ('SOt) common boulders,

"_ _ (hole angle: 1.5 degrees)/_ SAND, CLAYEY. &clOWN

/_ _ fine to coarse grained sand with abundant silly
_ clay matrix ('75%).

/_ r,

"/

,_ _ CLAY. SILTY, BROWN
some medium to coarse grained sand {'_5%).

_ ('SOil-3-8" collected at 7:30 on 1-24-901



EBASCO ENVIRONMENTAL
HELL NO. MH-3

PROJECT JPL ESI DRILL HOLE DIAMETER (in) _5.75/g.875

LOCATION Pasadena, CaljfornJ(_ GROUND LEVEL ELEVATION (ft) 1100

BEDLDGIST/ENOINEER H. _utler, T, Tomczyk TOTAL DEPTH OF HOLE (ft) 730

..... DRILLING COMPANY BeylJk DEPTH TO WATER (ft) 130.50

DRILLING METHOD _fud Rotary DATE (start/flnish) 1-11-90 to 1-24-90

.J

DESCRIPTION AND NOTES

_= COMPLETION _ _ _ Z]

-700 z/////_ -.-_-,ML CLAY.SILTY.BROWN -

...... ///////,,,,,, -- .... some meaium to coarse grained sand ('20%).
-- _/'////_ 0 0 N ..... -+._+ common boulOers.

-7 _0 _ "'-_"-':"- -.--_-.ML CLAY. SILTY. GREY -

--i--i'. some medium to coarse grained sand ('_5%) . -- _5_ 0 0 N ' -- :".--Z'.-'_--"
k_

"720 / _ ..... -" "I--I_-'MLCLAY. SILTY. GREY _-

" i i ..... some meaium to coarse grained sanO (~15%). Z
i 0 0 N .... "_'.-6-'GI_-GRANITE. LIGHT BLUE

" " 730 _/////_ ;' _'L ,_'+" naP0. pre0ominantly Quartz. felaspar an0 mar ics(40Z, . _Z--
(granitic basement encountered at 724 ft.)
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, EBASCO ENVIRONMENTAL
WELL NO. MW-4

.... PROJECT JPL. ESI DRILL HOLE DIAMETER (_n) 18.5/12.25

LOCATION Pasadena. California GROUND LEVEL ELEVATION (ft) 1083

GEOLOGISTENGINEER M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 605

.... DRILLING COMPANY 8ey1ik DEPTH TO WATER (ft) 108.6

DRILLING METHOD Mud Rotary DATE (start/finish) 1-31-90 to 2-6-90

_ NELL/BORING _ _ _ ! _ _ I _ _sC_IPTI O" _N O NOTE s

COMPLETION ( _ # )w
; , (#I o

- 0 _" _ i [,_ ..'.:,,SP SAND.OLIVE-BROWNcoarse-medium grain, angular-subangular, poorly -
- o: _ _ -- 0 N --"'" sorted, loose, occasional gravel.

": _'" uJ ::"•,._( _ [..'( . ' BOULDER -

" _0 _.._ 2: _ --
3" '. _. "o' j _ ':" SAND, DLIVE-BADWN...... 05 .;.'',SP coarse-medium grain, angular-subangular, poorly

_ '._=[_ i[_ ".o il I. ," sorted, loose, occasional grave]. -

"aC _ ; l _ ; !•'C __L -- 0 N .... _." "_' BOULDEAS
• .. _,,; (drilled to 1B.5 ft. with 1B.5 in. hit; set conductor-z_ /_g.L ; pipe; continued drilling with _2.25 in. bit)
•

.... 2o I ,:..• , ", SP SAND. OLIVE-BROWN "_

_ i Fa q" ,,," ", coarse-medium grain, angular-subangular, poorly
," i " I " 0 O N .'.... sorted, loose, occasional gravel., "< '< _/ BOULDERS

I_ [_ 4-_ /_ _.].'." ("soil-4-1" collected at 14:15 on 2-1-90) "_

"30 L.; L.; .!_:SP, SAND, MULTICOLORED =/3 £:_ ;" coarse grain, angular-subangular, poorly sorteo, -
..... ;. ;. 0 0 N ..... _'_._- abundant boulder fragments• --

• : •• BOULDERS ,
"L4o ?. ...'. c

'< "< ..'._SP SAND. MULTICOLORED -
...... •' coarse grain, subangular-angular, poorly sorteo. -

" _ :_. _. _ 0 0 N --i'!:..';]: loose, abundant gravel•
u_ r_ r-_

:50 5 . . -
- _ ,_

.... _ .'._:'.SP SAND. MULTICOLORED- ,.° c_ .t medium-coarse grain, angular-subangular, poorJy --

. (J .< _._ _ 0 0 N .... ._..,.. sorted, abundant gravel• ' --__ .-:.." -..... " BO I _.; L.;

' /_ Z3 ::4:!,,_SP SAND, MULTICOLOREDr l medium-coarse 9ra)n. angular-subangular, poorly

- ._ _ 0 O N ....•...'.i sorted, occasional gravel.

"70 _. !-. i •"-, , i ...SPSAND,MULTICOLORED-
I_ !r4 • ". medium-coarse grain, angular-subangular, poor)y

-- lk; k i) i 0 0 N .... "'"" sorted, occasiona] gravel, abundant rOCk fragments --• . do•I

_' ' i_ _ i:. ". (schist).
! _. _. .;.

" 80 I _ _ "" "

i ;.q• i'q" :"_'°: SP SAND, MULTICOLORED.... medium to coarse grain, angular-subangular, poorly "
l a< "< 0 0 N ..... '" sorted, occasional gravel. --

"go k.; k.; .i'"
_ '_''_ "i SP SAND. MULTICOLORED

.... _. _. " .' medium to coarse grain, angular-subangular, poor)y "
- _ _ _ y0 0 N .... _'_'_' sorted, occasional rOCk fragments. -

q. _' ,, 4_2,V
:'"

..... _ 00 _ _ _,_I .::": . ("SOil-a-2" collecteO on 2-2-90)



EBASCO ENVIRONMENTAL
_ELL NO. NN-4

.... PROJECT JPL ES[ DRILL HOLE DIAMETER (in) I8.5/12.2_

LOCATION Pasadena, Cal;fornia £_ROUND LEVEL ELEVATION (ft) 1083

GEOLOGIST/ENGINEER M. Out]er, M. Barnes TOTAl. DEPTH OF HOLE (ft) 605

..... DRILLING COMPANY Bey]ik DEPTH TO WATER (ft) 108.6

DRILLING METHOD _4ud Rotary DATE (start/finlsh) 1-3J-gO to 2-6-90

&_ WELL/BORING -_ DESCRIPTIONAND NOTES

ow_ COMPLETION _ _ - _ _ m° 8

- 100 _-- /_ T :;'!iSP SAND. MllTICOLORED --
• • medium to coarse grain, angular-subangular, poorly -

- _ _vv _ 0 0 N "-",.... sort•,, occasional gravel. -

_. _, _ _ =4..sp SAND..ULTICOLORen

_/ _} 0 0 N ..:'."""
o.. mediumto oarsegrain,aoo,,lar-su angular,poorly-

/ , sorted, some rock fragments. --

'.": '."i "_ _ SP SAND, MULTICOLORED
• " ".' medium to coarse grain, angular-subangular, poorly -

" _ '.._i ". 0 O N ..... "'.. sorted, loose, occasional rock fragments. --
" _ "'_ ,. o e •:. ,: ,, Do -

!i::l "• ..: . _•:, .'._;SP SAND. MULTICOLORED

" __i'i I .... "'.'... mediUmsorted,tOloose.COarsegrain, angular-subangular, poorly-

..... ", O 0 N .,.

-:140 i :"" '::

..... _ i'_" i _" _ medium to coarse grain, angular-subangular, poorly
-- _ .'.. '.-. _ 0 0 N -- sorted, loose.
" m • • BOULDER

j !! . .:.150 .'._BP SAND. MULTICOLORED

- -'.', medium to coarse grain, angular-subangular, poorly -
- . • . 0 0 N .--. ." sorteO, loose, occasional OoulOer fragments

"_60 ; ":"

, .:, ,--:::'_SP SAND, MULTICOLORED _" i".' • medium to coarse grain, angular-subangular, poorly

[. sorted, loose- I i". ::'. 0 0 N ...."." . --
.,' ..'

17o _, _, :I "" _
_ _ ,.,-_SPo. SAND. MULTICOLORED _

_ _ O O N " -_CL medium to coarse grain, angular-suOangular, poorly -
- _, _, _, .... :i= sorted, loose.CLAY, BROWN

:;-•_--_-SP SAND, MULTICOLORED

u_ _ _ _ "Z _C-_ meOium tO coarse grain, angular-subangular, poorly
- _ 0 0 N .... -- sorted, loose --

:. -- CLAY. SANDY. BROWN

"Jgo _, _ _ '-- -"
..".isp= SAND. MULTICOLORED ._

_ ."".' medium to coarse grain, angular-subangular, poorly -

"- _Z _/ _ 0 0 N ..... ". -:..;." sorteO, loose, on 2-2-90) --
4-3 _.':: ('sol 1-4-3" collected --

200



,,, EBASCO ENVIRONMENTAL
WELL NO. MW-4

PROJECT JPL _Z DRILL HOLEDIAMETER(in) lB. 5/12• 25
LOCATION Pasadena, California GROUND LEVEL ELEVATION (ft) IOB3

GEOLOGIST/ENGINEER M. Cutler, Wl. Barnes TOTAL DEPTH OF HOLE (ft) 605

.... DRILLING COMPANY Bey]_k DEPTH TO WATER (ft) I08.6

DRILLING METHOD Mud Rotary DATE (start/finish) _-3t-90 to 2-6-90

WELL/BORING DESCRIPTION AND NOTES

COMPLETION

7 m

_ _ SAND. MULTICOLORED -
medium to coarse grain, angular-subangular, poorly -
sorted, loose. --

/

BOULDER

SAND. MULTICOLORED -
I medium to coarse grain, angular-subangular, poorly -

sorted, loose, occasional granite fragments. -:

v SAND, MULTICOLORED
medium to coarse grain, angular-subangular, poorly

:_ sorted, loose, some rock fragments (metamorphic).
*•

.' SAND, MULTICOLORED
" medium to coarse grain, angular-subangular, poorly

...... sorted, loose, some rock fragments (metamorphic]
.'.,

"' SAND. MULTICOLORED
..... ' medium to coarse grain, angular-subangular, poorly

sorted, loose, occasional rock fragments.

',_' - '- SAND, MULTICOLORED
.' ".' medium to coarse grain, angular-su_angular, poorly
•.. . sorted, loose•

r•

F. r_ SAND, MULTICOLORED
,, _ medium to coarse grain, angular-subangular, poorly

_ sorted, loose•

.

_ SAND, MULTICOLORED"/
meOium to coarse grain, angular-subangular, poorly

_ sorted, loose, occasional rock fragments.
1.

,, SAND. MULTICOLORED -
" _ medium to coarse grain, angular-subangular, poorly -

'' _ _, sorted, loose, occasional rock fragments.

• SAND. MULTICOLORED :
..... _ _ medium to coarse grain, angular-subangular, poorly

" "_ sorted, loose, occasional rock fragments. --
", CLAY. SILTY, BROWN

z, _ ('soil-4-4" collected on 2-2-90)



EBASCO ENVIRONMENTAL
HELL NO. MN-4

PROJECT _lPl.. ESI DRILL HOLE DIAMETER (in) 18.5/12.25

LOCATION Pasadena, Ca]Jfornia GROUND LEVEL ELEVATION (ft) 1083

GEOLOGIST/ENGINEER M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 605

,, DRILLING COMPANY Bev]Jk DEPTH TO WATER (ft) _08.6

DRILLING METHOD Mud Rotary DATE [start/f_nJsh) t-31-90 to 2-6-90

WEM_/BORING DESCRIPTION AND NOTES
COMPLETION

_ CLAY, SILTY, OLIVE-BROWN -Z-..... SAND. MULTICOLORED

_ medium to coarse grain, angular-subangular, poorly"
.-.'• ._. sorted, loose.

• '. u

__ '_' "_' SAND, MULTICOLORED

: ' medium to coarse grain, angular-subangular, poorly
•\' i._ sorted, loose.
.., ... CLAY, SILTY, OLIVE-BROWN

• "' SAND. MULTICOLORED "

'_" ".' medium to coarse grain, angular-subangular, poorly
""_ '" sorted, loose. --
'_" " BOULDER

:_'! :_" CLAY, SILTY, OLIVE-BROWN
%' %'

.... SAND, MULTICOLORED
"' ' medium to coarse grain, angular-subangular, poorly
• _ sorted, loose•
,'i '.•

.'._ .'- SAND, MULTICOLDRED

_, -.i_ ..'.. sorted,mediumtOloose.COarsegrain, angular-sugangular, poorly
• :i ". CLAY, SILTY, OLIVE-BROWN

CLAY, SILTY, OLIVE-BROWN
...... _ SAND, MULTICOLORED

medium to coarse grain, angular-suDangular, poorly
sorted, loose.

•
CLAY, SILTY. OLIVE-BROWN

SAND, MULTICOLOREDmedium to coarse grain, angular-subangular, poorly_

_ sorteO, loose.CLAY. SILTY, OLIVE-BROWN
•. ,'- SAND, MULTICOLORED

,i' meOium to coarse grain, angular-subangular, poorly-_"
..... • . sorte0, loose.

• J: =

.'. SILT, CLAYEY, OLIVE-BROWN _
'' " SAND. MULTICOLORED

,: , '.. ,_. coarse to me0ium grain, angular-subangular, poorly-_ __
.' sorted, loose.

" 'i
, . . M

•j : SILT. CLAYEY. OLIVE-BROWN --_
.... ". SAND, MULTICOLORED

'" ' coarse to medium grain, angular-subangular, poorly "
:" :.' sorted, loose• _-
'" ." ('soil-4-5" collecteo at _l:aO on 2-5-g0)



EBASCO ENVIRONMENTAL
HELL NO. MH-4

.... PROJECT Vt:Y- ESI DRILL HOLE DIAMETER (in) t8.5/t2.25

LOCATION Pasadena. Ca]JfornJa GROUND LEVEL ELEVATION (ft) IOB3

GEOLOGIST/ENGINEER M. Cutler, M. Barnes TOTAL DEPTH OF HOLE (ft) 605

DRILLING COMPANY Bey]Jk DEPTH TO WATER (ft) 108.6

DRILLING METHO0 Mud Pof.ary DATE (start/flnlsh) 1-31-90 to 2-6-90

COMPLETION _ :_n e * e
03 ¢3

--400 - -
• ,---. SP SILT, CLAYEY. OLIVE-BROWN

...... ""_" _ SAND,MULTICOLORED
-- 0 O N ..... medium to coarse grain, subangular-angular, poorly-

."-" sorted, loose.
• 7"- .

-410.... i ",--SP SILT. CLAYEY. OLIVE-BROWN-m

- _! u_ ...."'--..M-_ SAND. MULTICOLORED "
-- _ _ 0 0 N .. medium to coarse grain, subangular-angular, poorly-
- • . -_-." sorted, loose.

.... 420 """-_ "
" ..,--SP SILT. CLAYEY. OLIVE-BROWN "

-'.--."_" SAND. MULTICOLORED
- __ 0 0 ,N ..... -- medium to coarse grain, subangular-angular, poorly "

,_ .%-- sorted, loose (possibly recirculateO material). "

• 430 "-- -
," :--"SPi SILT, CLAYEY, OLIVE-BROWN

_" SAND. MULTICOLORED
..... - 0 0 N ..... _- medium to coarse grain, subangular-angular, poorly-

.. L-- sorted, loose (possibly recirculated material]. ".I

440 " -
." --.SP SILT. CLAYEY. OLIVE-BROWN

..... : _ - :_E SAND.MULTICOLBAEO
-- _ 0 0 N .... -- medium to coarse grain, subangular-angular, poorly
w. L/_ •

._ .a -. _- sorted, loose (possibly recirculateO material). "
. (.j L_, . _-.
"-450 _ -- -

.... 7 _ _ _E_TSP SILT. CLAYEy. OLIVE-BROWNu_ _ _ SAND. MULTICOLORED -

-- _ _ 0 0 N .... medium to coarse grain, subangular-angular, poorly-._ " "-_ sorted, loose. -

..... -460 -- -
." "+_-.SP SILT, CLAYEY. OLIVE-BROWN -

;'.--_ SAND. MULTICOLORED
...... medium to coarse grain, subangular-angular, poorly -

O 0 N ...._ sorted, loose.
.... " -_ BOULDER

-470
- ; .,-7 SP SILT. CLAYEY.OLIVE-BROWN
" "_'--"_" SAND. MULTICOLORED
-- 0 0 N ..... medium to coarse grain, subangular-angular, poorly -

..... sorted, loose.- .-% -

" 480 ' " '--
.... .... ' . i.- SP SILT. CLAYEY, OLIVE-BROWN -_
•., . ""[ SANO.MULTICOLO O :
'"" i..: 0 O N .... .'._-. medium to coarse grain, subangular-angular, poorly-
•"":. _ i• • .--4 sorted. _--

" 490 :.', = u_ " -- -
.',--SP SAND. MULTICOLORED Z

..... "'-" '"" _ "'-- ML medium to coarse grain, subangular-angular, poorly -
- "' "": 0 0 N .... sorted.

:' 4-Si X " Z-" SILT, CLAYEY, OLI VE-BROHN :"500 -L- I i ".._, ,,"_--...... (.soil-4-6- collected at _5:So on _-5-9ol



EBASCO ENVIRONMENTAL
HELL NO. NW-4

PROJECT JPL ESI DRILL HOLE DIAMETER (in) tO. 5/12.25L _ ,i,,

LOCATION Pasadena, Cal-ffornJa 6ROUND LEVEL ELEVATION (ft) $083

6EOLOGIST/ENBINEER M. ,_utler, M. Barnes TOTAL DEPTH OF HOLE (ft) (_05

.... DRILLING COMPANY 8eyJjk DEPTH TO WATER (ft) 108.6

DRILLIN6 METHOD Mud Rotary DATE (start/finish) $-31-90 to 2-6-90

I
) _= NELL/BORING J " _-- _ DESCRIPTION AND NOTES

o COMPLETION < < < _1

o
I

n

.--500 • :-" SF SILT. CLAYEY. OLIVE-BROWN
" ; -"-'M-[ SAND, MULTICOLORED
- o OIN --.' _-. medium to coarse grain, subangular-angular, poorly

-.-- sorted.

- 5 I0 " -_
" •-" SF SILT, CLAYEY, OLIVE-BROWN- •i .-

: : --" ML SAND. MULTICOLORED
-- 0 0 IN -- 2:.. mediumto coarsegrain,subangular-angular,poorly
- _e--- sorted.= .=

% 520 ,..-- BOULDER
" • " SF SILT. CLAYEY. OLIVE-BROWN -

0 0 IN ; -_ CL CLAY. SILTY. OLIVE-BROWN-- -- .'-: SAND, MULTICOLORED
. ; ;, _ medium to coarse grain, subangular-angular, poorly
• • _ sorted.
:.-530 i '- -
" i " •

• i I "'--_SF SILT, CLAYEY, OLIVE-BROWN• "-_ C--LCLAY, SILTY. OLIVE-BAOWN

- i 0 N -- '-_ SAND, MULTICOLORED --" ."-_ medium to coarse grain, subangular-angular, poorly
• . = sorted. -
-540 '" = -- BOULDER -
: .'--SF -

" ;'--_C-[ CLAY, SILTY. OLIVE-BROWN -
- 0 N --.'___ SILT. CLAYEY. OLIVE-BROWN --_
• i ".--_--

- 550 '- -
: .-_._SF__CLAY. SILTY. OLIVE-BROWN "__
: " --CL GRANITIC ROCK. LIGHT BUFF -

.... hard. 7% mafics.
•"- 0 N ._f -- .._

L560 __ ___ ___'_(granitic basement rock encountereO at 556 ft.) _

: ' _ GR GRANITIC ROCK, LIGHT BUFF ,": "1" C'Z 7% mafics. ._
- O N --'1

: 570 4 - :
• _ _" G-R SILT. CLAYEY. OLIVE-BROWN -Z
: "I".--_ME GRANITIC ROCK. LIGHT BUFF -

- 0 N -- _-- hard. 7% mafics. --
• ' T.L -

- 580 _/////_/ 4 --• _ _" _-_ SILT. CLAYEY, &qAY-GREEN -
• "_-- HE CLAY. SILTY. OLIVE-BROWN

- 0 N -- _--." GRANITIC ROCK. LIGHT BUFF -_-: , m, hard. 7% mafics. _-

- 590 -,I._l _-
• ._ _ G'-R GRANITIC ROCK. LIGHT BUFF -
• "///////, -_ - " hard. 7% mafics. -

- .o N -
: V . .- :
• 4= A -_ - ('soil-4-7" collecteO on 2-B-90) -
-600 ......



EBASCO ENVIRONMENTAL
HELL NO. MH-4

.... PROJECT JR_ ESI DRILL HOLE DIAMETER (in) 18.5/12.25

LOCATION Pasadena. California 6ROUND LEVEL ELEVATION (ft) 1083

GEOLOGIST/ENGINEER _4. Cutler. M. Barnes TOTAL DEPTH OF HOLE (ft) 605

..... DRILLING COMPANY _ey]Jk DEPTH TO WATER (ft) 108.6

DRILLING METHOD Mud Rotary DATE (start/flnish) I-3i-90 to 2-B-90

_'-- NELL/BORINGCOMPLETION_ --_ _ _'J ___ >< _ _ OESCRIPTION AND NOTES

_ooo...... 0 0 N ....-'_.-F"GR GRANITICROCK, LIGHT BUFF
. -I-_- bar'O, 7Z,mafics.
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I EBASCO ENVIRONMENTAL
WELL NO. MN-5

..... PROJECT JPL ESI DRILL HOLE DIAMETER [in) I$

LOCATION Pasadena, California 6RO_ LEVEL ELEVATION [ft) 1070

GEOLOGIST/ENGINEER M. Cutler, M. Barnes TOTAl_ DEPTH OF HOLE [ft) 145

..... DRILLING COMPANY Bey]Jk DEPTH TO WATER (ft) 98,43

DRILLING METHOD Percussion Hammer DATE (start/flnish) 2-12-90 to 2-13-90

=-- NELL/BORING i '_ _ _ _ _ i__ DESCRIPTION /dqD NOTES.... _ COMPLETION '_ _

o

FO . _ "i'-ilSN SAND, OLIVE-BROWN -

0 0 N SM _, i abunaant gravel

@.g

.... " _0 _ ._i ._ _ 5-1X ... ('soil-5-_" collecte0 at 9:15 on 2-12-g0) _
q' q -.'- SN SAND, OLIVE-BROWN

i..( i.'_ _ _" fine-coarse grained, suDangular, v.poorly sorteO. -

- _ b 0 0 N SM.... abunaant cobbles up to 6 cm --

20 _ _ "
• " *'" SN SAND, RED-BROWN _r . F,

_._ ._ _'_" fine-coarse graineO, subangular, v. poorly sorteo.
- q Q'; 0 0 N SH,-.'_. abunaant grave] up to 3 cm. --

"_ _i , I.. ".o

"30 _ im, m _ .L.I: _ * * SN SAND, RED-BROWN
!";_I _ ;" fine-coarse 9raineO, subangular, v. poorly sorteo. _

. _. _0 O N SM,-._" occasiona] gravel up to 3 cm.

"40 u _" _ """
," i" _ " "0 SNI S_ND. RED-BROWN
"( "( _" fine-coarse 9raineO, subangular, v. poorly sorte_.

- b _ 0 0 N SM',-.',. occasional gravel.

_50 " ' " ' ('soil-5-2 ° collecte0 at _0:0O on 2-_2-g0)

_ 15-2X ..-.
"' _" • " SN S_ND. RED-BROWN

_ _ _" fine-coarse graineO, subangular-subrounOeO, poorly -

-- i.q i-q _ 0 0 N SM".."... sorteD, abunOant grave! up to 2 cm --

_6o _ _ _ .... -. _._ _._ '" " SN SAND, T_N-MEDIUM BROWN _

- _r _ _ _ ._.', fine-coarse gra_neO, subangular, poorly sorteo. _
-- ,= ;. ;. _ 0 0 N SM,..,. abundant gravel up to 2 cm.

_ _ .,,

" _ " _CL fine-coarse 9ra_neO. subangular. _oorly sorteo. :
u _' 0 0 N DR.. some gravel, boulOer at 73 ft. ano --

_'_'" _'"'" "'_ CLkY. TAN -
" _ _..' i:. _
:80 _ "" :'" ' '--

. : .'.: ' . .- • * * SN SAND, TAN-RED BROWN
"g', fine-coarse grained, subangular, poorly sorteO.

_ i'."'. '"i- _ 0 0 N --,.,'" some gravel, boulder at 84 ft. --

:90 _ ..: ...__ ...- .. " " SN SAND, OLIVE BROWN-RED BROWN

'. ". • • meOium-coarse oraineO, subangular-angular, pooP]y
" _ ".'.. ".' I 0 i0 N --'"'"... sorteO, occasional gravel up to _.5 cm. --

- _ "': "" 5-3_ : ('soil-5-3" collecteo at _5:30 on 2-_2-90)
_00 'l



EBASCO ENVIRONMENTAL
HELL NO. MH-5

PROJECT JPL ESI DRILL HOLE DIAMETER (in) $_

LOCATION Pasadena.Ca]JfornJa 6ROUND LEVEL ELEVATION (ft) 1070

GEOLOGIST/ENGINEER M. Cutler',/4.(3arnes TOTAL DEPTH OF HOLE (ft) _145

DRILLIN6 COMPANY Bey]Jk DEPTH TO WATER (ft) 98.43

DRILLING METHOD Perf;ussjon H@mm{tr DATE (start/finish) 2-t2-90 to 2-I3-90

° +

_-- NELL/BORINGcoMPLETION_ __ __ _ _ m_ _]_ DESCRIPTIONAND NOTES
o N

-I00 :'i: "" ._':'._':SMSAND. SILTY. BROWN
.', '/2 :..:.-.'o-.., medium-coarse grained, subangular-angular, poorly

- ". ". 0 0 N NT "':':":" sorted, occasional gravel up to I cm. "o..o

%' ', o : .'. :.
. . '.'O','I• ,' ,,'+" +,',P

110 ... .'. --

:. . ""-_P SAND. SILTY. BROWN• : .'+ ."'_" coarse grained, subangulae, poorly sorted, -
:' " 0 0 N IWT,'"'. occasional gravel up to _.5 cm. --

- _ ".. :- .:'"
"-120 _ "::' _ ,:':'_'.aM SAND. SILTY. BROWN

{J_ :..:

. _ _ .-: .'. '.-.....+-.'.._ " coarse grained, suOangular, poorly sorted,
.t.'.' ,e.'.

_ ".'.i ._.. _ 0 0 N NT occasional gravel up tO 2 cm.
-.'.:

• • '.'o ",'@

" 130 m . .. ,.:.:,.
::' "' """ SN SAND, MULTICOLORED

:_I 1 ;.;. ++o+eo.-- _ ../:' ". 0 0 N NT i'. i i occasional gravel. --_
--140 -J' :'" ".". 5-zI'X '".". ('soil-5-4" collected at 12:00 on 2-13-g01• 1 • ,

...'.'......:'.. • "" SN SAND, MULTICOLORED
° • l

"...'. coarse grained, subangular, moderately SOrted,
-- "::':"":'"::':::! ' 0 O N NT ' occasional gravel.

i i



_ WELL MW-6

BORING LOG AND WELL COMPLETION DIAGRAM

ED10111kE10510-6.SNA



EBASCOENVIRONMENTAL
_ELL NO. MH-6

..... PROJECT JPL ESI DRILL HOLEDIAMETER(in) tl

LOCATION Pasadena.California aROUND LEVEL ELEVATION (ft) 1189

6EOLOGIST/ENGINEER M. Cutler,H. Papenquth TOTAL DEPTH OF HOLE (ft) 247

.... DRILLINGCOMPANY Bey]Jk DEPTH TO WATER (ft) 205.8

DRILLINGMETHOD PercussionHammer DATE (start/finish) 2-15-90 to 2-24-90

o COMPLETION _ _ X _ _ 8o l(

.---0 7 -2"; SN SAND, SILTY, BROWN -
: 77" ",_', medium grain, silty, subangular, moderate]y Sorted.-
" 'I 0 0 N SN "'.'"-- • ': abundant gravel and cobbles

P" . r . • . • •

- ._ ._ i ' "_"" ('soil-6-d" collecteO at 14:45 on 2-15-g0)
" _0 _ q ._ ""

_ _ 6-_X ""
• • S_ SAND, SILTY, BROWN

" '< ";.'. medium grain, subangular, moderately sorted. -

-- "_ b 0 0 N £_',,'].iok" kl
i z= z= "o:"

-20 ,; ,_ .
- ._ _ -.'; Ski SAND, SILTY, BROWN-RED BROWN -

_ q q .'. medium grain, subangular, moderately sorted.
,._ i.. 0 0 N SM,'.'," occasional gravel.

" 30 "" m " -
'kl L I "".• SH SAND, SILTY. BROWN .. • . •.•

•Z_ . _, •.' fine grain, subangular, moOerately sorted,
" ' "Z_l' 0 0 N SM,.," '• occasional gravel up to 1 cm. --

I " • 0_'. _ q• q .
40 i ;. ;. "' _

"< '( ° ° SH SAND, SILTY, BROWN _"

_ _ _ _ -'." fine grain, subangular, moOerately sorted.• . w. 0 0 N SM','..','. occasional gravel up to I cm•

/% r, _5 " J ('soil-6-2" collecteO at 15:20 on 2-15-90) 4
:50 5 ;. '•" sw- _ _ _ 6-2 _ """i ; SAND, SILTY. BROWN
r q q _ ;.', fine grain, subangular, moderately sorted. -

.-- u_ =.' D_(__ ' < 0 0 N SM;..','. . occasional gravel up to , cm.Leo--' Im :•' =". '' ,.W

,_ ij,_ ".
- • • SH SAND, SILTY, BROWN "

_. _. ':', fine grain, subangular, moderately sorteO. -,
-- _ _ 0 0 N iSM',".': occasional gravel up to I cm.

q" _' '.:'.
-70 _' - " "'
" '< "_ "i': SN SAND. SILTY, BROWN -

GJ _ _ • fine grain, subanguIar, moOerateIy sorteD. -
; _._ L.; 0 0 N SM ._- occasional gravel up to I cm. --

,;_ ,; ','.'_

-B0 _ _ '" SW SAND, SILTY, BROWN :
" • _o0q' q' fine grain, subangular, moderately sorted._. :.
- "< '_ 0 0 N SM.-.. occasiona] grave] up to _ cm. --

;. :
- 90 k, k; • "

/_ :_ I ".'- Sk/ SAND. BROWN _-
,; • medium grain, subangular, moderately sorted. -

._ _ 0 0 N SM ,..','- occasional gravel up to 2 cm. --

" lq' Iq' . ... BOULDERi. i.
i_O0 "" "'J_'" "" ('soi1-6-3" collecteO at 16:40 on 2-15-g0) _



EBASCO ENVIRONMENTALi

WELL NO. MN-6

PROJECT JPL ES,[ DRILL HOLE DIAMETER (in) tt

LOCATION Pasaden#, CaJJfornJa GROUND LEVEL ELEVATION (ft) 1189

GEOLOGIST/ENGINEER M. Cut]er, H, PaPenqvt;h TOTAL DEPTH OF HOLE (ft) 247

.... DRILLING COMPANY Bev]Jk DEPTH TO NATER (ft) 205.8

DRILLING METHOD Percussion Hammer DATE (start/f_nisll) 2-15-90 tO 2-24-90

NELL/BORING DESCRIPTION AND NOTES
COMPLETION

_' _ SAND. BROWN -
" " medium grain, subangular, mooerately sorted. "
.K .K occasiona] gravel up to 2 cm. -_

I." I,"
, q w

6 _ SAND. BROWN ,
L. k. medium grain, gravely, subangularo moderately "
£ £ sorted.
• p

_ SAND. BROWN
'.' '.' medium grain, gravely, subangu]ar, moderatelyq q

_ sorted. --
• . Z

L. L.

_ SAND. BROWN "
_ meOium grain, gravely, subangular, moOerately -

sorted.

i." p"

_ SAND. SILTY. BROWN
_. _. fine to coarse grained, occasional pebbles and

c cobbles of granitic rock.
; ; BOULDER

_ ("soii-6-4" collected at B:O0 on 2-16-90)

_ SAND. SILTY. BROWN Z
"_ ", fine to coarse grained, occasional pebbles and -

cobbles
_., L.4

; ; SAND, SILTY. BROWN
_ fine to coarse grained, occasional pebbles anO

_' _' cobbles. --

• ( •¢

SANO. BROWN -
=" ='_ very fine to coarse grained, poorly sorted. =
_ _ occasional grave] to cobbles --

SAND, BROWN --

_ clay. few pebbles, and
very fine to coarse grained, abunOant silt and

•. -. SILT. CLAYEY. BROWN-GRAY

.... GRANITIC ROCK
: ".i SAND. BROWN
• : fine to very coarse grained, abundant subrounded
-'. .." gravel

BOULDER
• • ('soi]-6-5" collected at _4:_5 on 2-_6-g0) _



EBASCO ENVIRONMENTAL
WELL NO. MW-6

..... PROJECT J°L E$I DRILL HOLEDIAMETER(in) II

LOCATION Pasaclena, C,a]Jfornja GROUND LEVEL ELEVATION (ft) 1189

GEOLOGIST/ENGINEER M. OJtler, H. Paoenauth TOTAL DEPTH OF HOLE (ft) 2t7

.... DRILLING COMPAI_P( ,Bev]ik DEPTH TO WATER (ft) 905.8

DRILLING METHOD Percussion Hammer DATE (start/finish) 2-1_fi--qO to 2-24-90

N _ COMPLETION _ N _ _> 0

-200 --
._.' t. -"-" SH SAND, BROWN :

L,J _. ''o'
•t "_" fine to medium 9raineO, abunOant silt and clay,

- "_" '." 0 0 N _ '-.'" moderately sorted, abundant biotite, some ", oo

• : " - metamorphic rock fragments.
._. "'_ "_'' BOULDERS

,o° .o..'o! .

..... ._ 2 _ 0 l "I"" "" " " 'SN SAND" BROWN
"I'_': i''i' "''L." fine tO medium grained, abundant silt and clay, -

-- -_ .. moderately sorted, abundant biotite, occasional

. _ i'.- _ 0 0 N DFI'_..'_-• ' !i." ".." igneous and metamorphic rock fragments.

"'' : II '-:' .'.°'.'."BOULDERS ._ _220 . '.. ..., _ ..." ,l I I Ill. .'..°.SW SAND, SILTY. BROWN "

" _ :_'i :':i:°I_ 0 0 N S_ "6"...... coarSeigneousgrained.andmetamorphicabUnaantrockClaY'fragments.m°aeratelYabunOantS°rted".eo

Oo • °.' '-- X 'I'll gravel up to Bmm. .

.L230 .:j o...° SH SAND, SILTY. BROWN

.'.'i !i" ' "°°

" . , , °. • coarse graineO, abundant clay, moderately sorted. -
"' " "" igneous and metamorphic rock fragments, abundant --

...... -- .'.7 0 0 N WTio..° gravel up to Bmm.I .°J . . . . .
i "1 • "o.'•

240 ' '_ '' "' "
- -. o.'.o SN SAND, SILTY, BROWN "

..... _ )_t "i'" "._'. coarse grained, abunOant clay, moOerate]y sorteo.
" _ "',m'" 6--6X 0 0 N NT _-._ igneous and metamorphic rock fragments, abundant -

'.'-_ ".:- .... gravel up to Bmm.
('soil-6-6" collected at B:lO on 2-23-g0}



J

WELL MW-7

BORING LOG AND WELL COMPLETION DIAGRAM

F.DI0111_E10510-6.SNA



EBASCOENVIRONMENTAl_
WELL NO. MH-7

PROJECT . _ [SI DRILL HOLEDIAMETER (in) 1t
LOCATION Pasadena, California GROUNDLEVELELEVATION(ft) t213

GEOLO6IST/EN6INEER M. _utler TOTAL DEPTH OF HOLE (ft) 276
..... DRILLIN6COMPANY BeyTJk DEPTHTO WATER(ft) 236.2

DRILLINGMETHOD Percussion Hammer DATE (start/finish) 2-28-90 to 3-5-90

_ NELL/BORING _ _ _i_ _ _ DESCRIPTION AND NOTES..... COMPLETION _ : _ m
o g

i÷
..... ' _ _] very fine to coarse grained, abundant silt and

-- _ _ ' 0 SM clay. subangular, poorly sorted, common gravel --
_, i_, _/ and pebbles.

E 7-1 A --'_- ('soil-7-1" collected at 1_: O0 on 2-28-90) -..... " 10 q' _' ---_SC SAND, BROWN
;.' ;" --" very fine to coarse grained, abundant silt and -

_ !_ 0 SM__, clay. poorly sorted, common gravel, --
.... L.; L; ----.

] 20 ._ !_ --'--SC SAND. BROWN -
. .-"__ very fine to medium grained, abundant silt and -

l_ i 0 SM clay, poorly sorted, abundant cobbles of granite --

q I i..... i., i_ i rock. -_
. _ I< --.

3O /

-._.SC SAND.BROWN .
" &.i &J _'-- very fine to coarse grained, abundant silt anO _

* -- _ _ 0 SM '_ clay. subangular, poorly sorted, abundant pebbles
" _ _ ,_ and cobbles. -

: _0 i,_ "_1 .--_SC SAND. BROWN __ , _ _" very fine to coarse grained, common silt, abundant

- _ b !_ _ 0 SM.__-_. gravel and pebbles,
L; L; _ .--

" 50 _ _ _ 7-2X ("soil-7-2" collecte_ at 1_:50 on 2-28-901 _

.... _ " " i _ ._SC SAND. BROWN_ _ _ --" very fine to coarse grained, common silt, abundant
-- _ q q j _ 0 SM gravel and pebbles.

lili -- BOULOeRS
60

_; _;! i .--SC SAND, BROWN := . o

_ -- fine to very coarse grained, abundant pebbles and _
- i_. _ _. 0 SM__._. CObbles. --

" 70 :_ _':
i." i.' _ i • _ SC SAND, BROWN -

" l fine to very coarse grained, abundant pebbles and :
_i ; 0 £M "-- Cobbles.

' - i; --

"80 _ i"1
!_ .--SC SAND, BROWN -

_, q iq,I I --" very fine to coarse grained, abundant silt. -
,. I 0 SH__--'. subangular, poorly sorted, common gravel, .2

- k" I

- -i :l. . ......IsM SAND, LIGHT BROWN , -

_ i'_'_'_ fine to very coarse grained, subangular, poorly _
" _ _'i I 0 SM_:I;_ sorted, loose, abundant gravel, --

.... _00 -- _q' _ -L 7-3X ":C_ I ('soil-7-3" collected at _3:05 on 2-28-90)



EBASCOENVIRONMENTAL
HELL NO. MH-7

.... PROJECT JPL ESI DRILL HOLE DIAMETER (in) 11

LOCATION Pasadena, California GROUND LEVEL ELEVATION (ft) 1213

GEOLOGIST/ENGINEER M. Cutler TOTAL DEPTH OF HOLE (ft) 276

..... DRILLING COHPANY _ey]Jk DEPTH TO NATER (ft) 236.2

DRILLING METHOD Percussion Hammer DATE [start/f_ntsh) 2-28-90 to 3-5-90

NELL/BORING _ -
_ COMPLETION _n _n >_ w _ m

..... - _'i'._'SM SAND. BROWN
:..:.

v,v, fine to very coarse grained, subangu]ar, poorly
0 0 N SM °....=.. sorted, common silt. common gravel and pebbles. -

.J...
%'0" 'q
..%" ° °

• -- SC SAND. BROWN
--" fine to very coarse grained, subangular, poorly "

O 0 N _ ._-_'. sorted, witll trace silt and clay.
• __ BOULDERS

• -- SC SAND, BROWN
-- fine to very coarse grained, subangular, poorly "

0 0 N I_ '-- sorted, common silt. abundant pebbles and cobbles.-

0.':'.=.'SM SAND, BROWN
.'-.'.', fine to very coarse grained, subangular, poorly

0 O N DR """"" sorted, with trace of clay and silt0.%'.o., " .

•° ,°*(
°o'°.

Lb.'.'.°."SM SAND. BROWNi:'":'
.... ..o..,-4 fine to very coarse grained, subangular, poorly

0 0 N DRJ'.'.o.' sorted, common silt, common gravel and pebbles.

7-d X '""'"' ('soi1-7-4" collected at 14:15 on 2-28-g01
..... ,v,. SH SAND. BROWN

i.,'.;.'_ fine to very coarse grained, subangular, poorly -
0 0 N DR """ "'" sorted, common silt. common grave] and pebbles --_j ..o.% • .

•i.:..,:.:SMBOULOER
.... SAND, BROWN

.°o...-4 fine to very coarse grained, subangu]ar, poorly
0 0 N DR ='.'A".'°_ sorted, common silt. common gravel and pebbles --

'.'O ",°4
,.,." °.,

=7"=: SM SAND. BROWN
..°.., fine to coarse grained, abunnant silt. subangular.

. 0 0 N _ "" '"' poorly sorted, common gravel and pebbles• --_ .I ° / .0." .

.'°'.'1
,.'•',.7

_'.'.o.'.SM SAND, BROWN
=>of'>; fine to very coarse grained, abunOant silt,

!0 0 iN DR""'" subangular, poorly sorte_, abundant gravel to --.° ".'.o °,

:..:. cobble sized granitic rOCKS.
l'JO ".'4

,j." ,•'

•=.'.o.' SM SAND. BROWNi:.'.:.
_.'°'.', fine to very coarse grained, abundant silt,

O 0 N DR"'""
.=...._.: subangular, poorly sorted, abundant gravel anO --• cobble sized roCKS.
"jo "j4

7-5X i,.:._,.:. ('soi1-7-5" cnllected at 16:50 on 2-28-g0) -



EBASCO ENVIRONMENTAL
HELL NO. NH-7

PROJECT JPL ES[ DRILL HOLE DIAMETER (in) 11

LOCATION Pasadena, Ca]JfornJ# _ LEVEL ELEVATION (ft) 1213

GEOLOGIST/ENGINEER M. Cut]er TOTAl. DEPTH OF HOLE (ft) @76

.... DRILLING COMPANY Bey]Jk DEPTH TO WATER (ft) 236.2

DRILLING METHOD Percussion Hammer DATE (start/finish) 2-39-90 to 3-5-90

3:

HELL/BORING _ _ _ DESCRIPTION AND NOTES
_ COMPLETION _ _ _ _ 8 _ Z_

(/} o {/} _}

.-'200 _'i'._':SM BAND. BROWN

. .....

...... ..o..., fine to very coarse grained, abundant silt,
-- 0 0 N DR ":';": subangular, poorly sorted, abundant gravel and
." _'.:.'?'... cobble size_ granitic rocks.

'.'@ ".'4
,.. ,,.

--2_0 _';'.oi"SM SAND. BROWN
- vo...., fine to very coarse grained, abundant silt.
-- 0 0 N DR ":'.": subangular, poorly sorted, abundant gravel and
." ?':'?'..... cobble sizeO granitic rocks.
. '.'0 '.'(

,.%" ,.-

........-220 sc SAND.BROWN
- --" fine to very coarse grained, abunOant silt.
" 0 0 N DR "-- subangular, poorly sorted, abundant silt and clay.
: ._ common pebbles of granitic rocks.
- -- • BOULDER

- 230 ......-- SC SAND. BROWN
- -- fine to very coarse grained, abundant silt.

...... _- 0 O N _--"_'. subangular, poorly sorted, abundant clay. pebbles.
: = ._ anO cobbles, ano boulOers of granitic rocks•
- --. BOULDER

.'-240 :'{:i'."iSM SAND.BROWN
...o...., fine to very coarse grained, with abundant silt and

- 0 0 N ST "'""" gravel.
" ?i:i'?'i BOULDERS

":'_"; ('soil-7-6" collected at 10:00 on 3-2-g0)-250 7-6_;_ ""'"'
- ,.'".'.'SM BAND. BROWNL . . : .'. :.

- ":v, fine to very coarse grained, abundant silt.
-- 0 0 N ST "" "" subangular, poorly sorted, abundant cobbles.

. v, v, BOULDER. .',..

.--250 ,..e. SN BAND. BROWN
" ",.', medium to coarse grained, subangular to
:- 0 0 N ST _'.'," subroun(leo, moOerately sorted, abundant cobbles.

, , .°• BOULDER

.-270 ,-.-.." sw BAND.BROWN
• ,_'4 medium to coarse grained, subangular, moOerately

-- 7-7[_ 0 0 N ST .".'.'" sorteO, abunOant cobbles.
....." BOULDER

- ('soil-7-7" collected at B: 10 on 3-5-g0)

!
.... J



WELL MW-8

BORING LOG AND WELL COMPLETION DIAGRAM

EDI011IkEI0510_.SNA



EBASCO ENVIRONMENTAL
MonitoringWell8

PROJECT Jet P_ulston Laboratory DRILLING HETH_ L)Jal-NalI air peecussion
LOCATION Nearloadingdock,Buildin?303 SAMPLING MET_ 6.absamples

GEOLOGIST /_ Tweidt/B.G. ,rb'x/o]ph SURFACE R FVATION tt40.1
DRILLING CO LayneEnvlrz_mental TOTAL DEPTH (ft) _20.0

DATE (start/finlsh) I0/27/92toJ0/_ DEPTH TO WATER (ft) 166.6

0VA_ _

= Completlon No. _ m; -_ _ LlthologlcDescription_ anO Notes

_ ASPHALT- Pavement (3 inches thick).

MW-_3-IBHN-B-1A ':"i'i: SAND (fill) - Fine to coarse sand with some finegravel and trace silt, orange-brown, slightly moistto
';!.'i" moist,mediumdense.
o-..

0 :.'. Gray-brown from 5' to 7",no gravel.
:".% Smallpieces of wood.

=:0.0 GP SANDY GRAVEL- Fine to coarse sandy gravel, light
o.:o< orange-brown, slightly moist,very dense.
400

O o ",c< Boulderat 14.5' to 17.5'.
':00

40.0
_...(:

S,_PSAND- Fine to mediumsand, light gray-brown,0 . GP slightly moist,dense.
_.:o< SANDYGRAVEL- Fine to coarse sandy gravel with
:o.01 cobbles, light orange-brown, slightly moist,very
_-'o< dense.:4oi
:_.".o_

0 _ SP SAND- Fine to mediumsand with somecoarse sand
• . and fine gravel, orange-brown, slightly moist,dense,

:".'. micaceous.
• "_°"o
%1 °

_SP GRAVELLYSAND - Gravelly fine to coarse sand,MW-B-2A 0 orange-brown, slightly moist,mediumdense.
MW-B-2B _. SN SAND - Fine to coarse sand with fine gravel

•".'.. and occasional pieces of coarse gravel,
!..:. orange-brown, moistvery dense, micaceous.
_'.0"

i:O 0 GP SANDYGRAVEL- Fine to coarse sandy gravel with
0 0 :'o< occasional cobbles, dark orange-brown and light

CO0 yellow-brown, slightly moist,very dense.
o -&<

_O.O SAND- Fine to mediumsand with occasional fine
•:'." SP gravel and trace silt, orange-brown, slightly moist,

0 -'-'." very dense, micaceous.
F SANDYGRAVEL- Sandy gravel with cobbles and

•. <!GPi smallboulders, pale orange-brown to yellow-brown,slightly moist to dry, very dense, miceceous.
• " •SW SAND- Fine to course sand with somegravel, light• " ,.

_ orange-brown, slightly moist, very dense, miceceous.

0 .:'_-_i SAND- Fine sand with somemediumsand, dark orange-"brown, sliahtlv moist, verv dense, mic_e._n¢,_

SANDY GRAVEL- Fine to coarse sandy gravel with
occasional cobbles and smallboulders, orange-brown
to reddish-brown, slightly moist,very dense,
micaceous.



EBASCO ENVIRONMENTAL
MonitoringWell8

PROJECT Jet Propulsion Laboratory DRILLING METHOD l_al-Nall air l_t______ion

LOCATION /_a_loadir_dock,Buildln_303 SANOLING METHOD 6#a#sables

GEOLOGIST _ TwetdMB.G.R_mdo]ph SURFACE ELEVATION Ii40.t
DRILLING CO LayneEnvironmental TOTAl_ DEPTH fit) 220.0
DATE (start/finish) t0/27/92 to 10/'28/92 DEPTH TO WATER (ft) 166.6

-- Well _No_le ,_, _ , Llthologic Description

" Completion _ _ _ _ and Notes

4-P

g ;
-- iO0 MW-8-3A _ 0 0 0 .-_._)-GpMN-8-3B Cobbles from tOYto Ill'.

:0.0
D. -&_
:0.0

-110 0 0 0 _.:_ -
,'o.0
_-'_ Cobbles and boulders from tl2.5' to 123'.
00i

"o.0'
-t20 0 0 0 _-'.J -

:o.0
_." &(
"0.0' Sandy fine gravel from t23' to t26', slightly moist,verydense.
_. :&q
"0.0 Cobbles (boulder?)at 127'.

0 0 0 ._"J_._SP -
_ _ 3 0

.... GRAVELLYSAND- Gravelly fine to coarse sand with
..".'.._ trace silt, light orange-brown, slightly moist,very

dense, micaceous....

:.'.-.' Occasionalcobbles from 133' to t39'.
"°='o I

!ii!:-14o o o o. :
' Cobbles (smallboulders) fromt42' to 145'.

GP SANDYGRAVEL- Fine to coarse sandy gravel with
- 150 MW-8-4A 0 0 0 _.'&' cobbles occasional boulders, light yellow-brown to

MW-$-4B mm "0.0'. . orange-brown, slightly moist, very dense, trace mica.
SP GRAVELLYSAND - Gravelly fine to coarse sand with

trace silt, dark orange-brown, slightly moist,very
:-'::! dense, micaceous.

- 160 0 0 0 "" "' Occasionalcobbles or smallboulders fromt56' to
..::.:, m6'.
:o o i

170 0 0 0
. 6P SANDYGRAVEL- Mediumto coarse sandy gravel,

_.:o< dark orange-brown, moist, very dense.
"o.0 Boulderat 173' to 178".

:o.0
- 180 0 0 o.:oc Encounter groundwater at t80'.

"o.0'
O.-&(
:o.0'
o.:&(
:.0.0

- 190 _ :J

:,:" SP SAND - Mediumto coarse sand with trace fine gravel,
:.'... light brown, saturated, very dense.

• _.'.

-200 :'"'"



FRASCO FNVIRONHFNTAL
MonitoringWell8

PROJECT .Jet Propulsion Laboratory DRILLING METHOD DJa]-wall alp l_pcussion
LOCATION _a" loading dock, BJilding 303 SAMPLING METHOD 6Pabsables
GEOLOGIST /_b TweidMB.G./bndo}ph SLIF:FA(__ATION 1140.1
ENqILLING CO La)meEnvi_ta] TOTAL DEPTH [ft) =_0.0
DATE [start/finish) t0/97/92 to J0/_/92 DEPTH TO WATER [ft) t66.6

,, , t
i

= Well _No_le _a _ _ Lithologic Descrlpt ion== co_pleuo_ " _: _ i _..o ariaNotes

-200 MW-8-5A m
MW-B-5B "-""'BP

5Wi Cobbles at 20Y.
... GRAVELLYSAND - Mediumto coarse sandy gravel,
,,".... light brown, saturated, very dense.
ee •

-210 ,; •
e(ll e

le 0

eO •

te e• %
eO •

-220 '"..° Total depth - 220'
Natural gammalog completed 10128192
Static water level at 166.6' bgs [0810, 10/2g/82}
Converted to monitoringwell on 10/29/92.

-230

-240

4

- 250

-2601

-270

-280

-290

-300



EBASCO
.... Az_,_,,,o/-,_=o_ _ 3ooow.M_,_'._urBlvd., SantaAria,CA92704,(714)662-4050

WELL CONSTRUCTION LOG
PROJECTNAME: JPLPhaseI RI/FS WELLNUMBER: MW-8

PROJECTOFS: JPL3723.001 WELL LOCATION: NorthSideBldg.303

LOCATION: 4800OakGroveDr. SURFACEELEV(ft aboveMSL): .....Appmximate_/1140.1

Pasadenar CA CASINGELEV(ftabove MSL): 1139.53

, EBASCOPERSONNEL: B.G.Randolph/Rob Tweidt

DRILLING SUMMARY
DATE: 10/29/92

Protective Casing +0.04FT
DRILLINGCOMPANY: LayneEnvironmentalInc.

,:.... Ground Surface DRILLINGFOREMAN: SteveJohnson

Concrete RIGTYPE: Portadrill10TLT-320

1 FT TOTALDEPTHOFBORING: 220feet

SURFACECONDUCTORCASING None
(length, diameter)

, , DRILLINGFLUID Air

Casing
CONSTRUCTIONLOG

WELLTYPE: Monitoring

BORINGDIAMETER: 10.75inches

TOTALWELLDEPTH: 205feet

CASINGTYPE: StainlessSteelType304

..... CASINGDIAMETER: 4 inches

CASINGLENGTH: 155feet

Seal SCREENTYPE: StainlessStee!Type304

145 FT SCREENSIZE: O.010inches

SCREENLENGTH: 50feet
155 FT

TAll.PIPELENGTH: None

Gravel Pack CASINGSTICKUP: +0.04feet

PROTECTIVECASINGTYPE: DOT@provedTrafficBox

_ROTECTIVECASINGSTICKUP: 0.5 inch

CENTRALIZERS: None
Screen

SEALMATERIAL: Envimplu_1/4"BentonitePellets

Borehole SEALVOLUME: 75.4cubicfeet
FILTERMATERIAL: RMCLonestar/2/12Sand

FILTERVOLUME: 34.15cubicfeet

205 FT COMMENTS: Concretein top I foot

..'.._ 220 FT

:'-12



WELL MW-9

BORING LOG AND WELL COMPLETION DIAGRAM

F.D10111kE10510-6.SNA



FRASCO FNVIRONMFNTAL
MonitoringWell9

PROJECT JetPropulsionLaboratory DRILLING METHO0 Dual-wallair_r_ssim

LOCATION In Arroyo near BJtldin_ I03 SAHR_ING HETI-100 _Pabsamles
GEOLOGIST /bb Tweldt/8.E Rar#olph SURFACE ELEVATION tt04.5
DRILLING CO LayneEnvimm_tal TOTAL DEPTH (ft) 70.0
DATE (start/finish) 10/'_/92 DEPTH TO HATER (ft) 24.7

i

.. 0VAt
4J _ _ _ !N _ Llthologlc Description

Well _No_le ,_=_ ._ _

" Completion _ and Notes

--0 SN SILTY SAND- Silty fine to mediumsand with some
NW-9-IA m gravel, pale brown, dry, mediumdense, slightly moist

NW-9-IB _" at 4', trace mica.

- 10 .4 0 0 Boulderat 10•5'to 12'.

•:_. SP SAND - Fine to mediumsand with fine to coarse
gravel and occasional cobbles, yellow-brown, slightly

_':_.'" moistto moist, mediumdense, trace mica.
p

Io**

-20 O 00!.'..

::_'_ Very moist at 25'.

-30 0 .5 0 :._.'_" Increase in gravel and cobbles•
• *=

• :.- Boulder 32' to 36'.
• ". Groundwaterat 33'.
•".'. I

- 40 .5 0 ::•."

• .=

SM SILTY SAND - Silty fine to mediumsand with trace
gravel, yellow-brown, saturated, dense, trace mica.

I I,I

-50 NW-O-2A 0 .2 0 "j"'MH-B-,2B m i
• "- _w GRAVELLYSAND/SANDY GRAVEL- Fine to coarse
, (_ sandy gravel, yellow-brown, saturated, dense, trace

3. mica.
• "q

-60 0 .! 0 '.'3
• ""SP SAND - Fine to mediumsand with trace gravel,

• "., yellow-brown, saturated, trace mica.
• •* ,¶

• "_ Fine sand with trace silt.

-70 0 O 0 " "" Total depth - 70" bgs (10/22192) -
Natural gammalog (10122/82)
Static water level at 24.7 bgs (0730, 10/23/92)
Converted to monitoringwell (10/23/92).

-80

-90

-100 1



,., A Divisionof_a=:o _ _ _ W. MacA.,_ur Blvd., SantoAria, CA92704, (714) 662-4050

WELL CONSTRUCTION LOG
" PROJECTNAME: JPLPhaseIRI/FS WELL NUMBER: MW-9

PROJECTOFS: JPL3723.001 WELL LOCATION: ArroyoSeco

..... LOCATION: 4800OakGroveDr. SURFACEELEV(ft aboveMSL): Approximate_,1104.5

Pasadena,CA . CASINGELEV(ft aboveMSL): 1106.02

.... EBASCOPERSONNEL: B.C.Randolph/RobTweidt

DRILLING SUMMARY
_" DATE: 10/23/92

Protective Casing 2.3 FT
DRILLINGCOMPANY: La.vneEnvironmental,Inc.

Ground Surface DRILLINGFOREMAN: SteveJohnson

Concrete RIGTYPE: Portadrill10TLT-320

1 FT TOTALDEPTHOFBORING: 70feet

SURFACECONDUCTORCASING None
(length, diameter)

,, DRILLINGFLUID Air

Casing
CONSTRUCTION LOG

WELLTYPE: Monitoring

BORINGDIAMETER: lO.75inches

.... TOTALWELLDEPTH: 68 feet

CASINGTYPE: Sch.40 PVC

..... CASINGDIAMETER: 4 inches

CASINGLENGTH: 20 feet

SCREENTYPE: StainlessSteelType304• _ Seal

14 FT SCREENSIZE: O.010inches

SCREENLENGTH: 50feet
.... 18 FT

TAILPIPELENGTH: 0.32feet

Gravel Pack CASINGSTICKUP: 1.5feet

PROTECTIVECASINGTYPE: Low CarbonSteal

_ROTECTIVECASINGSTICKUP: 2.3 feet

CENTRALIZERS: None
Screen

SEALMATERIAL: Enviroplug1/4"BentonitePel/ets

Borehole SEALVOLUME: 5.72 cubicfeet
FILTERMATERIAL: RMCLonestar/2/12Sand

FILTERVOLUME: 29.34cubic feet

68 FT COMMENTS: UsedSixBagsConcrete

70 FT (TopThreeFeetofAnnulus)

E-12



\ rl_

WELL MW-10

BORING LOG AND WELL COMPLETION DIAGRAM

EDI01 II_E10510-6.SNA



EBASCO ENVIRONMENTAL
, J

MonitoringWell10
PROJECT Jet PropulsionLaboratory DRILLING kETI-[O (_al-wall aie pe_____'__ion

' LOCATION BetweenBuildings190and20! SAMPLING METHOD G.absamples
GEOLOGIST RobTweidMB.&Ra_blph SUPEACE ELEVATION 1088.3
DRILLING CO LayneEnviron/rental TOTAL DEPTH (ft) 170.0
DATE (start/finish) t0/30/92 DEPTHTO WATER(ft) 116.!

i

OVA(me) > o .

" Well Sample _
= _ and NotesCompletion No. _ _ _ Llthologlc Description

£51

-0 -- .
-'. SF ASPHALT- Pavement[3 inchesthick)

• MW-I'O-IA ... SAND- Fineto mediumsandwith trace fine gravel,
MW-I.0-1B m .'. ,_=,,,°_____lightbrown,fine to mediumgrained,slightlymoist,•• ..____.

-CO olo 0 ..'"
P ••

'." Boulderfrom14'to 19'•
• Jo"

,o,

-20 010 0 -,

'.', Fine grainedsandwith trace silt•

e

-30 010 0 '-"

'." Fine to mediumsandwithtrace fine to coarsegravel.
-40 010 0 ""

"= GP SANDYGRAVEL- Mediumto coarsesandygravel,
• o.( slightlymoist,dense•

0.1
-50 MW-IO-2A 01 0 0 :,_

MW-IO-2B mm 0.1
.'•' SP SAND- Fine to mediumsandwithsomefine gravel.
,. light brown,moist, very dense.

-60 010 0 ... Tracesilt.

T S-'NSILTYSAND- Silty finesandwith trace fine gravel,
brown, micaceous•

-70 OJO 0 •;'• SP SAND- Fine sandwithtrace meiumsandandfine
,.., gravel,moist,very dense,trace mica.

",. Boulderat 75' to 77'.

•• Occassionalcobbles.
-80 010 0 ,'.

•. Cobblelayer 86' to 88%

-90 0 I 0 0 .". S_ GRAVELLYSAND- Gravellyfine to mediumsand with
•., trace silt, brown,moist,trace mica.

'.•,,

•%t

G••t

-I00 010 0 '



EBASCO ENVIRONMENTAL
MonitoringWell10

PROJECT JetPr_ulsionLaboratory DRILLING METH00 Dual-wallairpercussion

LOCATION BetweenBuildings190and201 SAMPLING METHOD 6_absamples

GEOLOGIST 6bb Tweidt/B.G.R_/ph SURFACE m _VATION J(_.3

DRILLING CO LayneEnvirornmtal TOTAL DEPTH [ft) 170.0

DATE (start/flnlsh) i(_O/_ DEPTH TO WATER (ft) lI6.i

OVA_)

Wel I Sample Lithologic Description
Complet%on No. andNotes

MW-I_)-3B

SAND - Fine[o mediumsand,brown,moist,verydense,
tracemica.

Boulder from II1' to t13'.

SAND/GRAVELLYSAND - Fine to mediumsand and
gravelly sand with occasional cobbles, light
yellow-brown, moist, very dense.

Mediumto coarse gravelly sand.

Encounter groundwater at 128'.

Boulder from132' to 135'.

MW-IO-4A Fine to coarse sand with fine gravel, light
MW-I0-4B orange-brown.

SILT - Clayey silt with trace fine sand, light brown,
saturated, stiff, micaceous.

Total depth - 170' (10/30/82)
Natural gammalog 10/30/92.
Static water level at 116.1'bgs (0855, 10/31/92)
Natural gammalog 10/30/82.



EBASCO O

WELL CONSTRUCTION LOG
PROJECTNAME: JPLPhaseIRI/FS WELLNUMBER: MW-10

PROJECTOFS: JPL3723.001 WELLLOCATION: BetweenBldgs.190and201

.... LOCATION: 4800OakGroveDr. SURFACEELEV(ftaboveMSL): Approximate_,1088.3

Pasadena,CA CASINGELEV(ftaboveMSL): 1088.30

.... EBASCOPERSONNEL: B.G.RandolphRobTweidt

DRILLING SUMMARY
DATE: 10/31792

ProtectiveCasing +0.04FT
DRILLINGCOMPANY:LayneEnvironmental,Inc.

GroundSurface DRILLINGFOREMAN:SteveJohnson

-- Concrete RIGTYPE: Portadril110TLT-320

1 FT TOTALDEPTHOFBORING: 160feet

SURFACECONDUCTORCASING None
(length, diameter)

._ DRILLINGFLUID Air

Casing
CONSTRUCTION LOG

WELLTYPE: Monitoring

BORINGDIAMETER: lO.75inches

TOTALWELLDEPTH: 155feet
Schedule40PVC(0'- 85')

CASINGTYPE: _tainlessSteelType304(85'- 105')

_ CASINGDIAMETER: 4 inches

CASINGLENGTH: 105feet

SCREENTYPE: StainlessSteelType304
• Seal

92.5FT SCREENSIZE: 0.010inches
SCREENLENGTH: 50feet

.... 105 FT
TAILP]PELENGTH: 0.32feet

GravelPack CASINGSTICKUP: +0.04inches
PROTECTIVECASINGTYPE:_ DOTApprovedTrafficBox

_ROTECTIVECASINGSTICKUP: 0.5inches

CENTRALIZERS:None
Screen

SEALMATERIAL: Enviroplug1/4"BontonitePellets

Borehole SEALVOLUME: 48.10cubicfeet
FILTERMATERIAL: RMCLonestar/2/12Sand

FILTERVOLUME: 35.65cubicfeet

155FT COMMENTS: Concretein topI foot

160 FT

1-12



WELL MW-11

BORING LOG AND WELL COMPLETION DIAGRAM

,..... WESTBAY MP CASING INSTALLATION LOG

lED10111_E10510-6.SNA



EBASCO ENVIRONMENTAL
Monitoring Well11

PFIO,ECT Jet Propulsion Laboratory DRILLING METH00 NLdtbtory
LOCATION Southsideof Buildin?277 SAMPLING PETHO0 _ab samples

GEOLOGIST B.G. Randolph/R.Tweidt SUFFACE ELEVATION 1139.6"
• DRILLING CO LayneEnvi_ta] TOTAL DEPTH (ft) 700

DATE (start/finish) 1t/5/92 to 11/17/92 DEPTH TO WATER (ft) 118.52

OVA Ip_)

Wel I Sample Lithologlc Descript ion
Complet 1on No. and Notes

ASPHALT- Pavement (4 Inches thick]
SILTY SAND (fill] - Silty fine to mediumsand with

somefine gravel, dark orange-brown, slightlymoist,
mediumdense.

GRAVELLY SAND - Gravelly fine to coarse sand,
ellow-brown, slighlty moist, dense.
ranitic boulder from 7 to 10o

SAND- Mediumto coarse sand with some fine sand
and fine yellow-brown, moist,• gravel, slighlty dense,
mlcaceous.

SANDY GRAVEL- Fine to coarse sandy gravel with
occasional cobbles, yellow-brown, dense, micaceous.

Cobbles and smallboulders from 34' to 47'.

MW-II-IA
MW-II-IB

GRAVELLYSAND - Gravelly fine to coarse sand with
occasional cobbles, orange-brown to gray-brown,
very dense, micaceous.

Boulderfrom 55' to 56.5'.

Cobbles from 81.5' to 64'.

SANDYGRAVEL- Fine to coarse gravel with cobbles
and boulders,pale orange-brown and dark gray, very
dense.

SAND- Fine to coarse sand with somegravel and
occasional cobble, multi-colored sand grains and
rock fragments, very dense.

Fine to mediumsand with trace silt, micaceous.

Cobbles fromg2' to 93.5'.
NH-(I-2A
MW-tI-2B Gravelly at 96'.



FRASCO FNVIRONMFNTAI
MonitoringWell11

PROJECTJet PropulsionLaboratory DRILLING HETHOD_ Rotary
LOCATION Southside of BJJ]dJ_277 SAHPLINGHETH00 6#absables
GEOLOGISTB.& Randolph/[/.T_Jdt SUFFACEELEVATION tj39.6'
DRILLING CO LayneEnvlmm_ta] TOTALDEPTH (ft) 700
DATE (start/finish) ti/5/92 to 11/17/92 DEPTHTO HATER (ft) 118.52

i i I'_l; f, J

OVAIppln) ,--+
>, o

" Well Samp]e ,_ ,_ +

= Completion No. _ = Ltthologlc Descr'tpt ton_ and Notes

e g s,
/

_ =:= " ;-••" SP
i % °e

_.__. ::..:
N _i! '
:_....¢ _ GP SANDYGRAVEL- Fineto coarsesandygravelwith
._:_ _:_ o.:_< occasionalcobblesandsmallboulders,multi-colored

:O0 grains,very dense•

E :.i::: .," _ o.:_<

o.:+< Bouldersfrom121'to 125.5'.
/j "_ ro.o

m

_/ //_/ _ _ SP GRAVELLYSAND- Gravellyfine to coarsesandwith
• occasional cobbles, multi-colored, very dense,

""" micaceous.
• " " Boulderfrom130'to 132'.

"'"°' .::':.i; I ° *o:...... •

. :: ,; ....: -

_ .... .,, _ :.'.'.
; i!:;_ ":":" Cobblesfrom148'to150".: "' . a;_ : _ o - o .'..

' .. " ' .

. ..... _' SH SILTYSAND- Silty gravellyfineto medium
sand_ith occasionalcobbles,orange-brownand

. .'. multi-coloredgrains,very dense,micaceous.

o-o -

-_+ J_ .:jsP SAND- Fine to mediumsand withsome silt and
fine gravel,multi-coloredgrams,very dense.
Gravellysand at t77'.

Numerous cobbles and small boulders from 184' to
Igg'.



FRASCO FNVTRONMFNTAI
Monitoring Well 11

PROJECT JetPropulsionLaboratory DRILLING METHOD _/_v'y

LOCATION S_ side of BuildJ_ 277 SAMPLING METHO0 6#absatples
GEOLOGIST B.G. Randolph/l:/.TweJdt _ACE ELEVATION t139.6"

DRILLING CO LayneEnvjmnmntal TOTAL DE]_TH (ft) 700
.... DATE (start/finish) t£/5/92 to 11/17/92 DEPTH TO WATEFI (ft) 118.52

,
, i , i , ,

-- Well _NO_le _ _: _ glthologlc Description

" Completion . _= o and Notes

- 200 _}i:' _;i::C:i. ,-.,.: .. SM SILTY SAND - Silty fine to mediumsand with trace
:_;:. :_:::: coarse sand, multi-colored, micaceous, very dense.
, ,_.. _.:.'.

. ::i
.,..,, .... ,.

-2t0 _:: ,_

• ,-,, ,.'
. .k::. .kL,

-220 _ ,::.:_ .:._
,_ :;:, {i.:!: ._ SP SAND - Fine to mediumsand with some gravel

]_ _ :.' .. .. and trace silt, multi-colored, very dense.

o _/// _// _ SC CLAYEYSAND - Clayey fine sand with some silt and

-230 _ trace mediumsand, light yellow-brown, dense. -
_. :.'}_._'SP SAND- Fine to mediumsand with trace coarse

_/ _// _=_ :-'."".. sand, light yellow-brown, micaceous,dense.
_/ 1 "'. 6ravellyat236'.% •

-240 •-•."
°.•,
% •• - ,,.,

• .o • o•.
• , •,,

%e •

.',! .. • ". Mediumto coarse sand.,,° ,,

-250 -_' . ,._ _ :'•'.,
• = •••In

_ • .,. ...
.:.'....

i "'" ' '-

-260 J iSM SILTY SAND - Silty fine to mediumsand with• ' '.. trace clay, yellow-brown, dense, trace mica.

_ .L ".." SP SAND - Fine to mediumsand with trace silt and fine

_/ _// | """." dense,gravel'yellow-brown and multi-colored grains,verYmicaceous.:-:
/ > _ SM SILTY SAND- Silty fine to mediumsand, multi-_ _80

colored, very dense, micaceous. -// .t.

q • := .. ,, Occasionalgravel from 280' to 288'.

•. °, ."' •.

-290 '" ': "_•: _ Silty fine sand with trace clay. -

•.
• • MW-_I-3A Mediumto coarse sand, trace gravel.• ,. :".

-300 "" "; MH-II-3B Be " Trace clay.



EBASCO ENVIRONMENTAL
Monitoring Well 11

PROJECT JetR'opulsionLaboratory DRILLING METHOD MudRotary

LOCATION Southside of Building 277 SAMPLING METH00 gab sa=ples

• GEOLOGIST B.C. Rande]ph/R.TweJdt SURFACE ELEVATION II39.6"
DRILLING CO LayneEnvironmental TOTAL DEPTH fit) 700

.... DATE (start/flnish) II/5/_ to11/17/92 DEPTH TO WATER (ft) 118.52

e-4OVAbpm)_ o

Well Sample = _ _ anONotes
Conolet/on No. u_

b b
=

SM
Trace gravel.

SAND AND SILTY SAND - Alternating layers of fine
S_M to mediumsand and silty fine sand with trace clay, -

yellow-brown, very dense, and micaceousfrom 308'
"" to 322'.

2-,.
• """ SP SAND - Fine to mediumsand with trace silt and some
• "" fine gravel, multi-colored, very dense, micaceous.

Occasionalcoarse gravel or smallcobbles.

"_<""_ SILTY SAND -Silty fine to mediumsand with trace -
clay and fine gravel, multi-colored, very dense,
micaceous.

Cobbles at 336'.

-'." SP SAND - Fine to mediumsand, yellow-brown, very
;:.-... dense, micaceous.)
. -.

Z:.ii'... Gravelly from 346' to 348'.

•..",

SM SILTY SAND- Silty fine to mediumsand with traceclay and coarse sand, multi-colored, very dense,
micaceous..i

_ • SN SILTY SAND AND SAND - Alternating layers silty fine
SPI sand with traces of clay and fine to mediumsand with

.. somesilt and occasional gravel from 375' to 402",
very dense, micaceous.

"i

MW-t'I-4A
MW-I'I- 4B I



FRASCO FNVIRONMFNTAI
MonitoringWell11

PROJECT JetPropulsion Laboratory DRILLING METHOD _ Rotary
LOCATION South side of BuJJdln_277 SAMF&.ING_ gab sa_les
GEOLOGIST B.C. Randelph/R.Tweidt SURFACE ELEVATION t139.6"
DRILLING CO La)meEnvlronmental TOTAL DEPTH (ft) 700 "

DATE (start/flnish) Ib'5,432totf/17/92 DEPTH TO WATER (ft) ft8.52
, r r

OVA(Pm)

Well Sample -_ _
Completion No. _ _ Lithologic Description

_ _ and Notes

-400 [ _/ _ I "]_'s_PPPSAND - Mediumt°c°arsesandwiths°me finegravel" _/ _ _::: and trace silt, multi-colored, very dense, trace mica.

_ _ _ ' Gravelly.

SM

-410 _ _/ _/ SILTY SAND - Silty fine to mediumsand with
trace clay, light yellow-brown, very dense,

°'°'°"°'
j" i-i_'-::i.... ' -:'.'.. SP SAND- Fine to mediumsand with some gravel,

':::_ :!i: light yellow-brown, very dense, trace mica.
•i_: i _.','.,

m J." "42C - ".... '":....
•:.:_ :.:; SNi SILTY SAND - Silty fine to mediumsand, multi-
...... colored, very dense, micaceous.

oee_ .":% !..

:i.." ...'.i _ Gravelly from 426' to 428'.

.... !!:-430 -- ":. • i

"..'..ii ":"
." . o;

'= =

• " ..... !'i
• "" ",]_ SP SAND- Fine to mediumsand with trace coarse

2L sand and fine gravel, multi-colored, very dense,
-440 ,,. _ t "'i'" ' trace mica.

_/ _ "" Gravelly at 442%.

_/ //_/ = SM SILTY SAND - Silty fine to mediumsand with trace

_ "_ clay, light yellow-brown, very dense, micaceous.

,. f. SC CLAYEY SAND - Clayey fine to mediumsand with

trace silty end fine gravel, light yellow-brown, very
:: :: ; dense, trace mica.460

¢_ SM SILTY SAND - Silty fine to mediumsand, light
]_ _.. -. yellow-brown, very dense, micaceous.
¢tJ

o " Occasionalthin lenses gravelly sand from462' to
• ." 495'.

-470

• . u_

.. .. _ J' ,.
°" i i. ,'•

-480 •" .: ",

!

..

.: "L

Z4 / mediumsand with silt, light orange-brown to darkgrey-brown, very dense, trace mica.,
_ 500 " Gravel and cobbles from 498' to 502.



EBASCO ENVIRONMENTAL
MoritoringWell11

PROJECT detPropulsionLaboratory DRILLING METHOD NudP_ta#y
LOCATION South side of Bulld_n_ 277 SAIvFLING METHOD gab sa_l_
GEOLOGIST B.G.Randolph/R.Tweidt SURFACE ELEVATION tt39.6"
DRILLING CO LayrmEnvironmental TOTAL DEPTH fit) 700
DATE (star't/finish) tM5/_ to 11/17/92 DEPTH TO WATER (ft) 118.52

0VA(p_

Well Sample Lithologic Description
Completion No. and Notes

Trace coarse sand.

Occasional coarse gravel or small cobbles from 512" t¢
522'.

SILTY SAND - Silty fine to mediumsand with trace
clay and occasional fine gravel, multi-colored, very
dense, micaceous.

Somecoarse sand.

Silty fine to mediumsand.
Gravel from 538' to 539.5%

Silty fine to mediumsand with some clay.

GRAVELLYSILTY SAND - Silty fine to mediumsand
with cobbles, multi-colored, very dense, trace mica.

Silty sand from 556' to 559'.

SILTY SAND - Silty fine to coarse sand with
occasional gravel, multi-colored, very dense,
micaceous.

Occasional cobbles from 569' to 576'.

SILTY SANDY GRAVEL- Silty fine to mediumsandy
gravel with somecoarse sand, multi-colored, very
dense, trace mica.
Occasionalcobbles and boulders from 578' to 587'.

-- SILTY SAND - Silty fine to mediumsand with someclay
and trace coarse sand, multi-colored, very dense, _
trace mica.

Clayey silty sand from 591' to 596'.

MW-tI-6A
MW-II-6B



EBASCO ENVIRONMENTAL
MonitoringWell11

PROJECT Jet R'opulsJon Laboratory DRILLING HETI-KX) ,_Nbd/btari
LOCATION Southside of 8uildlr_277 SAMPLING METHO0 _Pabsables
GEOLOGIST B.G. Randolph/T/.Tweidt SURFACE ELEVATION 1t39.6'
DRILLING CO LayneEnvimmenta] TOTAL DEPTH (ft) 700
DATE (start/finish) 1t/5/92 to 11/17/92 DEPTH TO WATER (ft) 118.52

i

._. OVA_:m) ,_4J >, o

_- Completion n im_

-- Hell Sample mm_ _ _ "_

,_" No. "_I_ _ _ LithologlCandNotesDescripti°n

".'":;'! :'/.i:: ,k
i ":-*' :" : ".'

.......... :'" -"-

_ _/ _ X Silty fine to mediumsand.

..:: ::.. j SM SILTY SAND- Silty fine to mediumsand with some
:::::: • ' coarse sand and trace clay, multi-colored, very

'::'::' ; " dense, micaceous.. .':-. . : ."

.. -:.. i ,°m

":: ..... :i:: m. Cobble at 623'.
:t: :,: Gravelly from624' to 626'.

" :"_' ::_" _ Silty fine to mediumsand with trace coarse sand....: :..:
= :_"" ' :'_ _ Occasionalfine to coarse gravel from632' to 638'.

=)ii:ii_ " , ..o.:".._.

' ' Smallboulder at 638'.,,. '. ::, , :..
_k ! ": ° -

.. Silty fine to mediumsand with somecoarse sand and

....; ... trace clay.

..o .. . . o

_. multi-colored grains, very dense, micaceous.

Occasionalsmallnodules (l/8-inch diameter) dark

_/ -= ;/ brown-gray to bluish-grey clayey silt.
/.

O°oo,,ono,,mo,°oOu,o,oro -O,owo oO, _ orange-brown fine sandy clayey silt.

ca . . ._ Clayey silty fine to mediumsand with somecoarse
o " _ _ sand, micaceous.

/. Occasionalsmallnodule dark orange-brown fine
' .'" /. sandy clayey silt from 662' to 675".

/.
:: :: /. Occasional gravel or smallcobbles from 667' to
• .... /. • 669.5'.

/.
. _ /.

.. ,..-.......- _ /.
¢%1

............ _ ;K... : /" Occasional gravel from 682' to 684'./.
" :-5..:." : /. Silty fine to coarse sand with clay and gravel from
.. :,.._.:...: /. 684' to 687'.

.,'" ' ,'t " "" "_" -1
......;, ..;, .., ./.• ... o o.

.o ,...

-'_'" " ..... /. Occasional gravel from 695' to 700'.

• ":':"i" :" LI I MW-II-7A / Total depth = 700'
• MW-tI-7B BB / Electric logs completed 11/I1/92



5c=-I • 6eo 6eo Well tlp Te_ted Dart Serla| Packer Cc,._h,er,_ =
Feet i 2 Ca_Ln@ Log OL/Te_t. Filt Oe_c. No. Ir,_o

600 --

-- /" i

Z ......':" r413
610 -- /

- ,/.._ [] CASING 5 FT.

I "" '" r' _ r;'l P_CKE_ W,STFNQ 4G99

-- ,J I

---- :" _ t [] l_1 [] MEASUQE PORT #7B62

..... 620 ------ ...."" _ CASING 5 FT. 619.0 _.

- /iI " _-. [][]

---- ".... W [] PACKER U/STFN_

I

6S0 -- : OD

-- [] C_SIN610FT,

640 2_ _- [][71 MENSUQE PD_T #7873

.... _ [] CRSING 5 FT. 6S9.1 _t.

-" 0 [] [] pumpP0RT #3571

--_-- [] P_CKE_ U/STFNR 6902

-- ' I [] [71 D-'I MEF',SURE PORT #7860
650 --

-- [] C_SING I0 FT. 64_.I _t.

- DD
6_0 --

- [] C_SINGI0fT.

r_{-l END [_P La_, _ar, :r well6T@

_0 --

6BO --

700 --

IF,st al] atZC,r-,Loa Sat De,r-Nq iP,'ql'IS_._ . lqqC' P'-,]e:-,,P



!.4B#el. 650-92 Net} EHIJ-1I #PL EBm'-,CO

Scale 6eo 6eo Well tlP Telted Part £er La[ P_.ck er £c._,h,ent _
. Feet 1 2 Casing Log OkzTe_t/Filt O@_c. No. Into

Ir, stai1,-_tlc, r, Loa c;-qt Der-N =, 18:51:13 lqq-' ;'-,n_=: 1



iJB Pe_. 6,50-92 Well EMW-II JPL EE'._SCO

Scale Geo Geo Well MD Tested Dart _eria| Dacker Coh_h_ent_
Feet i 2 Ca¢i ng Log Ok ,,Te_t,'FiIt Oesc. No. In_ o

i00 ......

- []D
I I

.... [] CASINGi0 FT..... i10 .....

- .,. []_

'i'..i.-<_ [] CASING I0 FT.120 --
I

-- J '.2

Z S
-- /i" IL_... [] [] [] MEASUI_E POINT #7872

- y'. [] OACKE_ W/STFN_ 124,3 _t

_,_ 1_0 Z_ "...._. [] [] [] MEASURE PO_T #7874

_-- _.'i [] CASING 5 FT, 129,3 _t

- : , [] []

....,, -- :i [] PRCKE_ W/STFN_ 6906

140-- [][]

- I...... _--_ " [] CASINGi0 FT.

150 --- I" [][] MEASUREPO_T #Tess

-...... [] CASING5 FTI 149.4_t

Z_ C)I [][] Pu.DPO_T .3s72

- [] PRCKE_ W/STFN_ 6911

i60 -- _ [][] IZI _EASU_C_O_T .._866

_-_ [] CASING ]O FT. 159.4 *t.

i 70 --- ' [] []

- [] CASING 10 FT.

IE_O Z_ _[]
-- [] CASING2 FT

_ [] CASING2 FT.

I

-- [] CASINGI0FT.

190 --

- [][]J

- [3 CASINGi0FT.

_00 --

Ir,stallatic,n Log Sat Dec 05 18:51:13 199-_' Page: 2



!JE:Pe÷. 650-$2 Well EIII4-11 3PL EE:_c_CC_

ScaLe 6eo Geo LIeLI MD Te_t_d Part r_e,'lal O_ck e," Co_,h,_nt_
Feet I 2 Ca_zng Log 0k ,,Tc-_t,-FlIt 0e_c. No. Into

200 --

_- E]D

__ _ CASINGI0FT.
210 --

- " E]E_

-- ..... b--"l CASING 1O FT.

220 -- :::

- . 12]D

_-- .;_ ; [] ChSING10 FT.
230 --

Z , FAD

.... (.]D
-- " ' [] P_CKEP u/gTFNI_

2..I.0 _--_ I [] [_I [] MEASURE DOPT #,'r8_,3
_ 1 [] C_£ING 5 FT. 23B.5 t.

- -- []13

(D-- _ P_CKE_W.-ST;"NP6908

- FIE]

250 - I

_..-

-- [':'I CASING10FT.

-- I_ P_ [] MEhSU_E POPT #';'e65
--_LI ----

- [?4 CHSING 5 FT. 25c.5 ,_

Z O I [] [] PUMPPO;DT #2592

-- c}- _ D_CKEP u,ST!r_4r__-q0g

--' _ [][] [] MEASuPE POPT #765;

-- [] CASINGI0FT. 2E_.£,,.

- raE_
5.3 ----

-- I I [] C_£1NG5 FT.

- pl[':4
__

!

-- [] Cr-,EING IO FT.

Z'BO --

: I- r_

-- i
-CJO --

Ir,__tsll._ti,_-,r, Loo Sst lies 05 tS:51:1S 1992 P_ee: _-'-',



MB Per 650 __ Hell EMH ii JPL K_SCFI

Scale Geo Geo W_,ll flP Te_ted Part SerL_| Packer Foh,h,mnt_
, F_-et 1 2 Cas;l ng Log Ok,-Te_t ,,'Fl I t Dei;c. No. [ r,f o

SO0 --

- F-- D[3

Q
'' 310 --- !

CASING I0 PT.

-- I

-- [] CASINGIOFT.
320 --

- DO

['71 CASING I0 FT.
...... SS0 --

_- DD

-- [] CASINGI0FT.
340 --

_- [] CASINGI0FT.
350 --

- D•

.... -- [] CASINGI0fT.
$60 --

_- mE]

--- [] C_SING10FT.
l?O --

- []_

- [] C_SINGI0fT.
-_'0 --

2 COO

[] ['_CINGI0FT.
$90 --

S DD

- [] C_SINGI0FT.

Ir,_=._all.=_ionLog Sat Dec 05 18:51:IS lqq? Pa,_e:



......iJ8 De+. E,50-92 Nell EMN-II JPL EE:M'"c--_,_U

Scale Geo Geo Well I'IP Te;ted Dart Ser Lal Packer Co,,_,ent;
Feet I 2 Ca_ing Log Ok,Te_t,rllt De_c. No. Into

400 --

- r" rapl
- i/, r._ F_
-- ;,' !. [71 DACKEI_ W/STFN_

-- '._/ "_1-_ [] [] [] MEASUI_£ DOlT _7864
'' 410 -- ' ;"

-- ...". [] CASING 5 FT. 408.7 _t.

- _. _[]
--- v.

........ [] DACKEI_ W/STFNI% 6907

Z .... _5, r_[]
420--

' ' -- ......-. [-/I cAgING I0 FT,

-- "0 [] [] MEASURE DOPT #7867

, . -1.30 -- i

__ . ['7] CASING i0 FT. 428.8 _t.

-- I?'h [] [] PUMP DODT #3594

-I-10Z_ r___

-- >" J [] PACKED W,STFND d904
, _ ---- /. -:_FI [] [] [] MEASUI_E PODT #78GI

- ' [] cAgING5 FT. 443.8_.

; []Eg
450 --

- [] CASING i0 FT.

'_, Z [3[3
460 --

-- [] C_SINGI0rT.

z []_
4?0 --

- [] CASINGiO FT.

_- [][]
-I_ 0 - -

-- [] CAGINGi0FT.

z [][]
490 --

- [] C_SINGIOfT.

Z I - . [][]
500

F l [] DACKEQ W STrNP 6.890

In_=t_llatior, Lorj_ Sat Dec 05 18'51'13.. 19q_'__ Dam_=: 5



E: Per. ,-_,50-q-' Mell EMM-II _TPL EE:r_SCO

c_,ca}e 6,_c, 6e_, Well MD Te_led Part 5er 1=4 Packer Continent_
Feet 1 2 CasLnq Log Ok.,Te_t,Flit Oe_c, No. Into

500 --

- "I 0 0 0 MEABUDC POOT #78T0

- D CRSING 5 FT. 5OS.I_7ft.

......... [3IZ]

_iCJ -_-_ .. I _ D PFICKEP U.STFI,IP(_900_ :I DD
.... I

- .I [] cRSING.IoFT.520 -- .

' ' -- - _I" [] 0 ME_SUQ[ P0QT #7e71

- D CA_It,IG 10 FT. 523.9 _t.
,,, 5SO --

- _ []_ PUMP POPT #_Sg_

--- I; _

..... _- , _, _ [] DFICKED W.,'BTFI',IP6901
-- _- []_ [] tlERSUOE PODT #7869

5-1C; - -

_ , -- [] C_S[I,IG i0 FT. 5S'_.9 St,

- 12]D
550 --

- [] r'_S[NC_I0 fT.

-- I_[2]

5_Lru--

- [] ChCil4G I0 FT.

- F'1C_
°, ,

- [] C/_SING ]O FT.

- 0["1
=,: ,...; - _

- IZ] C_SII,IG10 FT.

_ _rn

- [] C6SIIIG10rT.

_ 13rn
::3O -- L

[] C_SIHG 10 FT.

Ir-,__t=_ll_tzor-, Log Sat Dec 05 1S:51"1S 1S_q2 P-_ge: d,



APPENDIX C
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